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THE INTRODUCTION OF IMPROVEMENTS INTO 
INDIAN AGRICULTURE. 

L»v D. CLOUSTON, n.sc., 

Deputy Diffdvr of Central Province* and fterar. 

(Jovkrnmknt has organized during the past few years a strong 
department for the scientific investigation of Indian agriculture, 
with the object of ascertaining the lines upon which improve- 
ment is practicable. A start’ of specialists, highly trained in the 
agricultural sciences, is employed both in the Imperial and 
Provincial departments, whose research and experimental work 
have already shown that many important improvements can be 
effected. Those results are placed before the public in the 
reports and other publications issued from time to lime, but 
such literature fails to reach the mass of Indian cultivators. 
It is, therefore, an essential function of the department, no 
less important than scientific investigation, to devise methods 
whereby experimental results of proved value can be introduced 
into ordinary fanning practice by the Indian cultivator. The 
methods to be employed in bringing experimental work of 
proved value to the notice of the cultivator, so as to secure 
its adoption in ordinary fanning practice, will necessarily vary 
in different parts of India in accordance with the varying 
local conditions, such as the system of land tenure, the standard 
of fanning attained by the cultivators, the social condition 
°f the rural community and the like. It may be of interest 
to give an account of the methods that have been tried in the 
Central Provinces, and of the lessons learnt from the successes 
'Old failures that have resulted. 
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In the Central Provinces the villages are held by landowners, 
whose proprietorship is clearly recognized, though their rights of 
ownership are subject to the rights of occupancy of their tenants. 
Both proprietor and tenant are given security of tenure in tin- 
land, with the object of encouraging each to make the best 
possible use of it. This system has given a number of village 
proprietors who often cultivate huge home-farms — intelligent 
fanners, who are willing to test improved methods and to lay out 
substantial capital sums, if they are convinced that an adequate 
return is likely to be secured. Amongst the tenantry then* is 
also a sprinkling of men who cultivate large holdings and employ 
large capital ; and such men are even more numerous in tin* rich 
province of Berar, where the rtfoftrort system of tenure prevails. 
The difficulties in introducing improvements are, therefore, not 
so great as in a tract where the land is parcelled out into minute 
holdings, and where the capital at the disposal of each holder is 
extremely limited, for there are numbers of cultivators ready to 
expend some hundreds of rupees upon a new implement, an 
improved method of cultivation or the like, provided they uiv 
convinced that the outlay will give a substantial return. Tin 
standard of farming attained in different parts of these Provinces 
varies considerably, but it is on the whole inferior to that ol 
most other parts of India, so that there is much more scope for 
improvement than in provinces where cultivation has already 
reached a high level. In the Central Provinces, as a rule, land 
is plentiful and intensive cultivation is but little practised ; in 
Berar, on the other hand, the great boom in the cotton trade has 
enormously increased the demand for land, with the result that 
grazing areas have been curtailed and the standard of cultivation 
has reached a much higher level. Good cultivators are found, us 
exceptions, among all the different castes. The best cultivators 
are the hereditary cultivating castes such as Kunbis , Powara and 
Lodhis. Contrasted with these may be mentioned such castes 
as Gonds and Chamars. The former live a contented but un 
enterprising life in the hilly jungle tracts of poor soil. Satisfied 
with a low standard of comfort, they are for the present so 
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inaccessible and primitive, as to b<* altogether outside the sphere 
of the department’s influence. The dtamnrs, who form the bulk 
of the cultivators in the Chlmttisgarli rice country, though 
interior cultivators, enjoy a lazy and stoical content which is 
opposed to everything an agricultural department can teach in 
the way of progress. Contrasted with these again may be 
mentioned tin* educated Brahman cultivator of Berar who, after 
having made his fortune at a profession or trade, has purchased 
land on which In* is anxious t<> experiment with anything from 
tree cottons to steam ploughs. 1 he kind of improvements 
necessary, and tin* lines to he followed in introducing them 
among cultivators, eau only be satisfactorily determined after 
studying all these conditions as they obtain in the different tracts. 
In the more backward parts, it is often some means of demon- 
strating better tillage methods that has to be considered ; the 
Ohhattisgarhi, for instance, has yet to learn the very elements of 
his art. he., to cultivate his land properly, to conserve the 
manure already at his disposal, and to sow his crops efficiently. 
In more advanced tracts, on the other hand, what is necessary is 
to organize a system of seed farms from which supplies of pure 
and improved seed can be obtained, to introduce new and 
improved varieties of seeds, to teach definite hut simple methods 
of preventing and remedying insect pests and of supplementing 
the present supply of manure. Every scheme for demonstrating 
the results of experimental work to the ordinary cultivator must, 
then, be based on a knowledge of the different tracts and of the 
people and their needs. 

Wherever possible, our teaching should be in the concrete. 
This can best be done bv means of demonstration farms. On 
these farms many experimental results of proved value can be 
demonstrated on a practical scale, so as to secure their application 
to the general practice of farmers. Experimental work should 
never be attempted on these farms ; first experiment, and then 
demonstrate the results if they are of any practical value, should 
be the rule. To do this effectively, an experiment station lias 
been located in each well-defined agricultural tract, and the 
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experimental programme is based on a knowledge of tlu* 
Agricultural requirements of the tract which it represents. Tin* 
demonstration farm has an entirely different purpose, and serves 
as an object-lesson to induce the ordinary cultivator to incorporate 
into his farm practice the teaching of the station. No .difficulty 
has been found in inducing a cultivator to lend a suitable piece of 
land. This should not be larger than the purpose demands and 
which the assistant in charge can efficiently manage ; a small area 
carefully cultivated is much better than a larger area inefficiently 
managed. In some cases, with a thoroughly keen and efficient 

cultivator, it is safe to rely upon him to supply the bullocks, 

labour and other requirements, but in most eases it is much 
better for the assistant to he as independent as possible of local 
assistance and to supply him with Ids own bullocks and imple- 
ments, and with funds to employ the requisite labour ; otherwise 
the demonstration plot is apt to be neglected by the cultivator 
until the rest of his land has received his attention. An 

agreement is made with the cultivator for the use of his land, 

either by payment of a rent or by a share of the produce. 
Several demonstration farms started in these Provinces have 
failed to answer the purpose for which they were intended. In 
some cases they have failed, as they tried to demonstrate what 
remained to be proved, c,y«, that cotton and juur can be profit- 
ably grown in the rice tract. In other cases the failure was due 
to had management, the assistant in charge having insufficient 
practical experience of cultivation, even if possessed of fair 
theoretical knowledge. This is the greatest difficulty that the 
department has to cope with at the present time ; assistants arc 
employed who have not been brought up on the land, and who 
are not, therefore, in sympathy with their work. Even when 
supervised by more highly qualified men, their work is not 
always satisfactory, for, not knowing when the simple cultural 
operations are properly performed, their supervision is futile. 
In the past, for lack of sufficient supervision, these men have 
been left to do things on their own initiative, and the result has 
been that under their management demonstration farms have 
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sometimes failed in their purpose owing to a small mistake in 
practical working. No assistant should be given a demonstration 
farm until it is certain that he has a thorough practical knowledge 
of the work entrusted to him. With more careful supervision 
and reliable experimental results to work upon, the demonstra- 
tion farms started in Chlmttisgarh last year proved successful. 
The objects aimed at were (l) to substitute the system of 
transplanting paddy for the present broadcast sowings, (2) to 
induce cultivators to utilize to the host advantage the irrigation 
water lately made available by the construction of Goverment 
reservoirs, (3) to grow a second crop after early and medium 
paddy, and (4) to demonstrate the method of eradicating tans 
grass bj means of Rausomo’s turmvrest plough. A distinct 
measure of success has been achieved, and the malguzars and 
cultivators concerned, who at first were apathetic, are now most 
anxious that these farms should be continued in their villages 
for another year, so that they may learn still more of the new 
methods being taught by the agricultural department, whilst 
applications have been received trom several villages to start 
similar farms. The department has thus gained their confidence 
ii) its desire to benefit them and in its power to do so. The 
outturns of paddy from the transplanted fields ot the demonstra- 
tion farms and from .the adjoining fields of the cultivators, sown 
broadcast, arc shown below : - 

Outturn of pa<M> in 'i s. per ;utc. 


Tmn-plunioil by, Hroail canted l>v 
tlu* Impart in i»nt cultivators. 


VMC -\ 43 « 

t,«hl tiOO 

_\SNO 1 . -TC 

Kven this large increase duo to transplanting does not fail ly 
represent the total value of this demonstration work to the 
cultivators, for they also followed our example and ii ligated 
their paddy for the first time this year. The cultivators ot the 
villages concerned have thoroughly appreciated the value ot these 


.liik'oshwar Farm 
.lawn ilia mi ha Farm 
Kholar Fanil 
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farms, and the agricultural department has risen considerably 
in their estimation, so that this year we confidently hope that 
hundreds of acres w ill In* transplanted where transplanting was 
unknown before, and this in a tract where the cultivators are 
notably lazy ami slow to adopt improvements. Tiny have 
already followed our examn o in transplanting small areas and 
in irrigating their wheat. The success of the-e farms was due 
to the fact that the scheme was carefully devised and the work 
efficiently supervised by a thoroughly practical >uperintendenl 
under proper control. The results obtained appeal all the more 
to the cultivators, seeing that the manure and implements, with 
the exception of tin* turnure-t plough u-ed for eradicating 
were exact lv the >ame a- tln»st u.-ed by them-clve-, .-o that t)“ 
results are due to one varying factor in each ea.-e. 

Seed farms and -eed -election form a part ot the work of tin 
agricultural department which readily recommend- it-eli t«* tin 
cultivator. The cotton -red farm- established in these Province* 
have been -Ucee— lul. 1 he cultivator- recognize the advantage 
of usim' oo»»<l m*w|. and a t » * xv have already -tarted to imitate 
the seed farm- in giving more attention to the cultivation o| tin 
plot intended f«»r -eed, t«» tin* -pacing «>f the plant-, to tin- -election 
of the seed and to tin* ginning of tin* cut ton I hey -how, too, a 
preference for certain strain- of -e» d In urn- ea.-c the proprietor 
has taken into his regular employ tin- a--istanf win* was in 
charge of tin* seed farm. After two or three year.- careful 
supervision it will (»♦• po-sibb* t<» withdraw tin agricultural 
assistants m charge of the.-e farm-, and to lea\e tin* owner- to 
manage them a- private -eed farms. The department will .-til! 
continue to supply the ownms with .-elected -eud for each year - 
sowing and to give them the benefit of its advice. Thn owner- 
will be made to feel that fin*v and the department are working 
in co operation for the common weal. They will lie requested to 
inspect the experimental station- from time to time anil to sc 
the whole scheme of seed selection carried OH at these centre*, 
while officers of the department will inspect and advise them in 
the management of their seed farm- In the course: of a few 
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wars it is not too much to expect that in these Provinces there 
will 1«* several private see* I farms where* pure ami improved cotton 
M‘i*< l ran he obtained, and when*, too, the use of new manures 
;uid new varieties of rottoii tested at the (experiment stations can 
be demonstrated t*» neighbouring cultivators. 

Tin* agricultural ■'tat ions theiiwlves also s.*rv»* tin 4 purpose 
of demonstrating to the ryots of tin* tract experimental work of 
proved value, including tin* U"** of improved agricultural maebiin 

• i v. Tin* usefulm*"s of a Mathm in this respect depend" very 
largely oil tin* "Up»rint**tnl«*nt in < harg* . A practical man. win* 
allows taet and sympathy in welcoming visitors, will indue** many 
! ' • com** t" tin* station A visitor g**m rally comes witli the inten- 
tion of "**"ing one particular experiment. <>r it may b»* one 
particular machine in which h » * is ii)t**r«*"t<*d. It i- advisable, 
tin i ♦ , tor<*. to eoneeiitrat** hi" it t « * 1 1 ? i « » n on tin r* Milt" of one m 
t wo e \ p» *ri in**n f " in whieli In* h "p* ■••ially interested, ratln*r than 
to confound him h\* attempting t<* - xplain all the lim . > « »t work 
in progress. If, a> a nn itih- r ot ( *n« o{ tin* lh"triet Agricultural 
A""oeiat i*iii". he has he.-n «atni"(*d with one ot tin* eo operative 

* xpi riun nt > being carried out hv hi" a""«»eiati*»n. In* is mxiotis 

in compare tin* result" nt tin* station with hi" own. and In will 
"ll* n declare with "onn* dogr* * **t prid** that tin* crop at the 
'tation falls short of Iip own Till" department always ln*ids the 
inertings of tin* l>i"tnrt Agiiculluial A""**eiation at the stations 
in rln* ea"** of district* in which stations have lu*eii • stahlished. 
In otln-r districts. Mich meetings will h«* held at a suitable demon 
Oration or seed farm, u believer u i" as ailahb . ^ hen tin meetings 

an* In-id at tin* stations, arrangements are made to work suitable 
foreign agricultural machinery and implements. I hi members 
ai«* also show 11 >uch of the experimental series a> are likely to be of 
-wiie educational \alue to tln*m. At other turn's leading rultixa- 
- who have bet'll paving special attention to one particular crop 
"! manure, are ashed to \isit the station u» compaie theii lesults 
'■* it li tlmse obtained then*. Hy paving aUention to such points as 
Tl se. much can he done to make an agricultural station popular, 
■md to rouse the interest «»l the hell* r class of cultivators in its work. 
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A Cattle-breeding Farm run by the Agricultural Department 
can also be made a most useful object-lesson in tin* improvement 
of a breed by selection. The cultivator recognizes that the scheme 
for the improvement of his animals is bused on the same principle 
as that for the improveinent of his seed, and that in each rase tie 
aim is to produce the best of its kind. The work of the Nagpur 
Cattle-breeding Farm is duly appreciated, and tic* demand for tie 
loan of bulls far exceeds tin* supply available for distribution. ( >n 
the other hand, the Hoshanguhad Cattle-breeding Farm ha* not 
been so successful, because tie* stock is not of the best ijuality and ot 
the exact >tamp desired by the cultivators. It was started without 
sufficient enquiry into tie* I oral conditions and without sufficient 
effort to secure the right type of animal. Religious sentiment, mm 
bined with a knowledge of the tart that hiseattle are deteriorating 
in quality. induces the ryot of tin* Central Frounces to look with 
favour on any sehene* that make-* turtle* improvement ot his stock. 

The demand tor agricultural assistants manager* of ( 'oiirt 
» >t Wards ^.-states affords another opportunity ot bringing tin 
results of the experimental work of tie* stations to tie* noth 1 - 
of cultivator-. But. as in the of demonstration farms, it e 

essential to frame a complete >cheme for *uch work, which tie 
manager should not. In* allowed to . xeerd. to decide whai 
improved methods of tillage, what manures, what v-tem of >i » <i 
selection and tie: like demld be permitted with dm* regard to tie 
local conditions Here, again. the great difficulty i* to seme 
competent candidates for -ueh p*«*f>. In some eases the maiia 
gers supplied for such estates bv this department have prowl 
unsatisfactory, being unpractical, lacking in initiative and tluM- 
lore incapable ot performing satisfactorily tie* duties oi a 
independent charge. Their one idea is g» ncrallv to imitate th 
experiment stations, particularlv in purchasing foreign ugriem 
tural machinery at an extravagant cost. They lack the money 
making instinct of the true farmer. In future thin departmen* 
will supervise tin* work of all its assistants thus employed, am' 
advise them to fr > 1 1 r > w the teaching of the stations only as far 
it is applicable to estates run on commercial lines; 
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By exhibiting agricultural maehim .tv and farm products at 
shows, fairs and exhibitions, tin* work of the department can be 
brought to the notice of a large body of cultivators who arc not 
otherwise accessible. By combining popular lectures on the 
exhibits with practical demonstrations of each, much good work 
ran be done. This requires to lie arranged on a systematic plan in 
order to secure that the exhibits and lectures are suited to the tract 
served by the show. The exhibits of farm produce should he neatly 
arranged in sufficiently large quantities to allow of their heinyr 
handled by interested parties It must always he remembered 
that nine-truths of the cultivators never road, and that their 
minds are not trained to assimilate abstract ideas. They arc 
children of nature, and a- Mich get all their impressions from the 
concrete. The exhibits 'Imuld. therefore, he arranged so as t«» 
he an intelligible and instructive lesson to the ordinary illiterate 
root. Tim lecturer dmuid. therefore, carry with him a small 
travelling museum of exhibit* to illustrate his lecture. This 
department i ia * ^tarti'd on these lines to prepare lectures and 
exhibit* suitable for the different tracts. The more important 
shows and fairs of each tract will in future he attended by the 
'Ujierint eudent nf the station nf that tract, or by sonic higher 
ntlicial. The superintendent wdl he supplied Ironi In -ad -quarter* 
with a copy of tin lecture* that are to be delivered and the 
neeessarv museum of exhibit-* to illustrate the vi me. In the 
eoftou tract the latter includes holU <>f the different varieties «>t 
eotton reconimeiided for the traet mounted mi cardboard together 
with those of the varieties already grown locally; on a second 
dicet the lint is mounted *o as to *hm\ their relative lengths ; 
on a third is shown the life history of the *tem borer and an 
final plant killed hv the same, with the help of which the 
lecturer will explain the remedies and methods of prevention. 
Button boll -worm and cotton wilt disease are similarly illustrated. 

1 he artificial manures recommended tor eotton are also exhibited 
aionjj with bugs of uneleaiied cotton to show tile relative outturns 
unnmnured land and land to which these fertilizers have been 
applied. At exhibitions the exhibits would he more varied 
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and on a much larger scale, and many of the experiments that 
have given useful results at the stations ran d>e graphically 
illustrated there hy pot cultures. 

Certain kinds of demonstration work can he etleetivelv 
carried out by means of an itinerary stall. Here, again, the work 
is almost sure to provr futile unless precautions be taken t»> 
employ the right elass of men for the work and to make all the 
arrangements beforehand, by living definite centres and delimit 
dates tor the demonstrations and l»v securing the assistance ot' 
the District Ollicer in intimating the same to the cultivators. 
Good work has been done on tln*se lines bv demonstrating tin- 
method of pickling juar to prevent smut. Tin* assistants deliver 
short addresses at each centre, in which they » \plain tin* advan- 
tage <»t using this fungicide. ami then proceed to give a practical 
demonstration of the method of applying it to the Med. S. wral 
cultivators are thoroughly taught tin* process, ami are then giwn 
tree ot cost stilliei»*nt eoppi-r sulphate pj|uiied to piekh* tin 
quantity of juar seed which each intends to >ow. About s rut> 
of copper sulphate w»r*- given out in this way lust year or sufli 
cient to [>ickle about Joo,mm |hs, «»f >»*.<L Tin- de|»arttm nt has 
successfully demonstrated this pn>r**>s for >ev»*ral \eur*, and im 
advantages have been >o fully recogniz* d that it hu> bi euitf a 
regular practice in certain parts of the juar tract Sueers>|!i! 
work on similar lines has been done by sending assistants <>n tom 
with selected in;\v machines ami implement-**, which w. bel i* % . 
to be suitable for tin- tract. Here aDo it is ne«M>siry to franc 
definite* programme with fixed centres, >uch a> large villag*-- 
where bazar- an* belli, where the assistant ran stay and work In* 
machines for some days, rather than wander about to a m \ 
village each day. In this way a considerable demand has arisen D 
some Useful machines, >ueh as winnowers and fodder -cutter * 
A register of purchasers should be maintained, ami the depur 1 
ment should ascertain from time to time whether the maelun 
is working satisfactorily ami should assist, in effecting any m.*c» 
wiry repair**. Failure has resulted m some eases, when* f I ■ 
purchaser lias not known how to work the machine properly, ami 
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jt is now the praetim to try and induce a purchaser to send a 
man to tin- aoricultural station to ho taught tin* practical working 

i. r tin* i in | t s that In- to jmivliiiM*. This is verv 

hi rt ssary in tin* cfoi* of ha* ion ploughs, which an* sona tina s 

j. if iisi‘|**s> in a villain*, nut Iioviiim: t J i * * plough i> unsuitable, 
[iiu because tin- purchaser lias not f anit the propor nit -tlnwi of 
w < irking it. 

Tin* srlioul o;in|i ns should. to -onm o\p nt. at least. ho tin.* 
iiioaii'* of hrinoino tin* youno muni into tom-h with nature. and 
nf aioiisiiio his i i ■ t • *i v>t in plant uniwtli. Natuto studios should 
fui in a fundamental | »ai t in tin- » -ducat ion of »*v»-r y child so a* to 
n nrh him t<* uh-t r\ r|use|y ami to n a-on accurately lr»»in data 
gained hy observation. Natun - 1 U* I v hrilios tin* child faro to 

fun with t*al 1 1 uni's, and tond* in t hi** oa^- t" oi\«- his mind ail 
int< lliornt hi nt towaoh mhi\ation and for tin* assimilation, 
latoi*. n| -mh 11^1 -ful M-iontitir \\oik as tho -t at ions may turn out 
hr iii- I arm ptai tin. A' tin -mo,-- <»j tin* "i*ln. tin- d< -pt inU 
\« rv laroofv "ti tin* Pacini" m rbano . tiny ato put through 
a d\ months' rnijiM at th*- A i ur.-tl ( ‘oil* , win tv tiny 
at* taught tin- iu-lim.nl> of t h« -a ■ t iral ajiirultuio in tin- class 
loom and on tin- Nagpur I' at in. Mitlim nt t <j « nanh tm-m to 
t ■ -i**| i intt -llioi ntlv tin a^ii- ulnual h »op- included in tin 
Sii.,,.1 Ih .uloi- Th "\>t.m of . l- inontai v imal • duration 
ha- a n»o-t impoitan! h* annu on tin till HI* 't a^nrultutal lin 
I'P'V tnollt. 

An important depaitun was made >i\ \»ai> a^o hy Martino 
■»’ i in- \aopm Aot irultural ( “||, vr a oin \«at " coinx- in prac- 
* I'-aj a^i-|r ul t ui'r l“i training tin >,m" oj laitiai" 1 ho teaching 
h ui\ ' n in tin- \ ♦ I liarulal . and t- almost wholly practical Work 
11 lin- iarm with a mihimuin ot hctmvs and h< <ok-w ork. At 
d:o mitsot it was found \ « I v diiln ult to attract tin ri^hl stamp 
“t -undent, although srln »l;u ships ucn Irmly jjl'eh b\ tho Ihstttcl 
Somr id tin* stud* nts wi |o tin sons ot potty tradrjs 
- ilioials who had failed in otlmalPmpts to rain a livelihood. 
W!i '* had no connection with. <»r liking h»r tin* land, hut who 
li,f ! ‘ d ultimately to ^et some employment and at least to be 
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supported in the meantime by scholarships. The importance of 
a careful selection of the students cannot he over-estimated. A 
few sons of cultivators were attracted with a ival desire to learn 
something connected with their profession, and in such **as< 
some measure of success has been secured, as was show n hy an 
enquiry into the work that they wen* doing in their village 
after they had left the College. One important lesson learn- *1 
is, that it is most desirable to try and keep in touch with tin- 
students after they have finished their course, to encourage them 
to write and explain what they an- trying, to advise them upon 
any difficulties that tiny experience, and t»> \i>it them in t h * i r 
homes when occasion offers. Some are tin* keenest meuiUis ■ -! 
their District Agricultural Association. 

Bv personal intercourse between officers of the departin'!;’ 
and leading cultivators, much can hr done to increase their ri»j. 
fide ncc in tin* department and their interest m the work * >1 til- 
stations. KnjUests for information and ad\ ice should hr encourag - -l 
in everv possible way, for amidst much chaff fin re i> often i 
little good grain. Kverything po»ih|e should he d«»ne, also, n 
get ] hstriet f hficei s to co-operate witf» the department in carry n.. 
»>ut its demonstration uork in tin districts. If tin- departin' n' 
is doing its duty, there will he a large amount of miotlieM; 
correspondence between it> officers and c’litiv; ,oi> and tin 
district staff. 

The formation of agricultural association* has proved a m» 
Useful means of getting tin* best class of cultivators to eo-opri u- 
with tin* department. In the Central Province* the distri* ' i* 
the hest unit tor whieh to form an association. Kach distil-' 
should have its own association, tin- inemhers of whit'll sln-aul 
he the leading cultivators, and a few Government officers who ip* 
keen on agricultural improvement, the District Officer he mi.* 
President. In forming such an association, considerable div 5 - 
tion is necessary in order to secure as members flu* right !'{" 
of men from among the cultivating class. The m<>n splrt'-d 
should he cultivators who take art intelligent interest in Miip- 1 
vising their own cultivation and who ate willing to under! A*- 
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u uial tests of suggested improvements. They should be men 
t! Miiiieieiit intelligence to understand simple instructions and to 
■;utv them out. The number i»f members should not be large, 
i,iil each should be a willing worker and not merely a talker. 
I'Iji ■ Distriet Agricultural Associations started in these Provinces 
d\ years ago, have in mo.t ea*»*K made satisfactory progress. 
Among the members will !m* found the most progressive farmers 
in each distriet, men who are anxious ?.> learn and to experiment. 
The meetings, whieh are held twin* a year to suit tile kJtnnf 
and seasons, aiv attended by the I hieetor or one ot the 

peputv Directors of Agriculture The results of the past 
sra>on s t • *st > are i|jseu>sed and a programme arranged tor the 
f,, \ t season’s w**rk. An ollicer of tin- Agricultural Department 
usiiallv deliver, an addiv.. i|. .eribing .m b experimental work 
nf the stations as nmv be ,»f mihi,- practical use to the members. 
The members are asked to give tln ir own experience on the 
(•articular subject dealt with. N> u manure, and iu \\ varieties 
nf Nt-ed recommended bv tin* .tatmij. are di.tnbuted tree ot 
.•M>t tn the members willing t«* test them, and they are 
ivijue.tcd to report the results obtained at tin next meeting of 
their association. To facilitate the writing T this report, forms 
are furnished, in winch the member enters his observation as to 
the growth and yield <>t . aeh variety tested, the increase due to 
tic- manures and the like. Death*!* written m tin* Vernaculars, 
giving directions as to Imw the manure is to hi* applied and how 
t-i g|o\\ the crop that is to he tested, are also distributed. 1 he 
members then earn* out these experiments in their several 
village., Tliis kind of co-operative work has not yet had time to 
('induce results of much value, but vve believe that it may prow 
iiie.t useful as a means of demonstrating to the more backward 
nihivmtor.s the use of new methods, now varieties of seed and 
new manures ; and the plots on which they arc successful, in the 
coi of trials with a new variety, may well become centres toi 
die distribution of the seed to neighbouring cultivators. Indeed, 
di* District Agricultural A ss< •viations have proved to l>e much 
di- best means of distributing new and selected seed which 
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generally receives a {‘air trial liy tin* numbers. An instance .,f 
successful work in this liri** is the introduction of tie* varn tv <*| 
early ripcnino /»/#* jjfrmvn in tin* south of tin* Provinces to tp 
northern districts, as it escapes the frost which sometimes cans ^ 
threat loss to the late ripening variety locailv crown. See,| 
distril>ution has largely increased of late, and tie r** i> a larev and 
increasing demand by cultivators for improved nccJ, which tP 
department is endeavouring to meet. 

An agricultural paper published in tin* vernacular can P 
made a most useful method of dissrininutiiu' amorej ir< render* 
im[H)rtant experimental result** obtained .it tin* stations |- 
should ho up to date. thoroughly practieal, and should deal wie 
tin* immediate need" and inti -tv-ts of the cultivator. lr >houM 
contain popular statements of the work of tin- station, uid. 
directions r>» enable cultivator^ to applv them in tbeii practice 
work on th** farms. Purely scientific articles should never find 
a place in its puip-s, for the cultivator docs nut utnlerstaml tin si: 
In editing such a paper for distribution annuio cultivators, tP 
translation from Kurdish into the vernacular r*»juir* s to P 
carefully made. If tin* work let t t*> a man who lias not P 
brought up on tin* land, be open tails to jjive the meanme of t.P 
information which you wish to convey and. heitw i^imrai’J -■* 
local aoricidtura! tfrnc. he mU-. over the uiffiernty to hPov.i. 
satisfaction by a tree use of Sanskrit winch i> imint* lli^ible ?■ * 
the villager. Tin* lam'iia^e must he that ot the people a 1 1 • I n* • 
of the court. Such a paper can also be made a most ii-* - ms 

medium tor advertising improved -trains of seed, agricultural 
machinery and oth*r things for sale at ?h»* stations; while P 

introducing ;l *• ipicrv and answer ’ column the readers *c 
‘■ncouraoed to ;^k the department for advice which, when eivni in 
t!iis way. often saves the trouhle of having to reply in the *a :!( 
strain to several different individuals. Tin* Aoriciilt utal (in/. 1 
published monthly in Hindi. Marathi and Kn^lish in tP- 
Ihovmces, lias been a decided success. There are already L \- 1,111 
subscribers, but this is m i measure of the circulation of if' 
contents as, in villages in which only one Gazette’ is received, i* 
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■' th, ‘ 1 K’«- 1-1 tin- /'»<„./// .,r tlu; sam.. tort-adit 

t.. hi- fellows. With tli.- iiH-r.-a-iii- i.unilo-i- of ^-i-ons 
itu-Ii! to r. ad ami writ.-, there is a -rent dearth of lvudin- matter 
m tin- villa-,.. >„ that a monthly ma-aziii- is a n-al boon to many. 

Tit,--,- in hrief ar<- tin- steps that at. h.-in- taken to -,-t the 
o.-ult- of tl,.- -tation-' work in.-oi|)oiat..| into the o.-n. ial farm 
|.ia, ti,v of th.' eultivator. What i- r..,uir..l at present i- steady 
"..rk on tin-.- lines. |» if. etin- them from time to time in aeeord. 

" 1,!l ,1 "' •lietat.-s of a full, r ■ \|., ii< lie.-. The work is y, t 
in its infamy ami tin- .lifli.-ultie- in the wav ..f ra|>i<l pro-re-s are 

en at owntj' to the pam ity and im-tliei, ney of tin- existing 

a-liellltural assistants The l.ette, |.l. s,,eets that are now offered 

entenn- the department should attra. t m.-n ,.f th-- ti-lit 

ty|.e who. Iiavin- h. ,n hr-.n-ht tt|> --n the land. nn.leiMaii.l the 
tie., Is of the eultivator and how t.. me,. I t h. -in : and who. n„, r ,.. 
over, inherit a- hy m-tinet a ,,| t|,.- di-nity ..f lahoitr. 
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Snptt r, f fitfh h i , 

A N I* 

H M A XWKLL LEPK< >Y, ta , k.k >., m., 

/ r/i^v r t«/ E >h <y o' 

lvrKui>n r<mv 

( axe-urowino a> an industry has a^^uin»*«l pro|>Mrti"ii' 

in Behar during tin* pa-t two or thne year* ami has os idrnth 
come to -tav It is therefore of ^reat importune.- that 
should know what pe-fs attack -Uijareane ami how he-t loconihat 
their depredation-. I nfortunatcly, wry litth* ha> turn hr 
known on the -abject, it bein^ .me to which apparently too link* 
time has heeii devoted. It i> hoped that the following remark' 
will have the etfert of inducing other-, who are interested in can* 
orowino to make further investigation^ 

It is proposed in this paper principally to oiw the result *-i 
certain observations of ( ane Moth Borer- in the District ofSarnn. 
with notes of their occurrence in Tirhtit. Tin* term ‘ Mothboni 
is used to denote a caterpillar which lion s in the tissues of r 
cane plant and which eventually becomes a moth For the sale 
of convenience these insects are here separated into three diflcicit 
types, descriptive of their methods of aUackino runes. S< ■ 
Plate XX! They are 

1. Shoot borers, those which enter the cam- 1 » v tunnellb "i 
dowuiwards through the shoot or terminal hud 

* Lh*- ^r?aT*-r part -if Ihn .trhri* i* the w»rk of Sir. Mark.-nut', the H'vnwC ! 

the VVhit*- Bor*-r an. I the Ure.-n Borer. than* rul.M \ he nwuiu of mv work *1 ht#» 
have prepare*! the M. >!,-!». 
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2. Si<|i‘ li*.ivis f those whirl) rutt y t I k* ram- at tic* side. 

Root-borers. tliMM- whir]) bore into tin* roots of tin* emm. 


I. SlfUOT -ROPKUS. 

I inhi* this rla^sifiratiui) atv two i j i< »t 1 1 s. tin Whirr Moth 

(Snr r <> r lut'in 'V'nit "*), tlm Mark Spot t. 0 MuthtX m). 

Hnth aivr>-mtiaily uhitr moths (Plat. X X. \ ;t, jo), txit tlm 

latter has a -mail Mark -p.rk ., h , ar|, f«„ ,-u in-. Tin- him) end ,,f 
thr hoily i- funned hy a tuft of h air whi.'h i- ]:u u «. in tin* female 
ninth, and i- either hull i *■ »]< »u r* *» | . of tin* «<ut»T hair- are ivd. tin* 
ntiirf hurt. Ih» W hit.’ Moth i- murh more numerous ami does 
nuirli tiiofr damage than tin* Plank Sport, <1 Moth. Tim latter i- 
not a srfi.itis p,-t in Ik har !ik< tin t ■ «i m« r uhwh tin*! v does op at 
damage to -uoareatm. In some -»*a-on-, !avourab]r to tin- <1* wl- 
* ► j »n i* * 1 1 1 «»t tin- ins, -rt, it i- jirohjil.],* that at h ast hi p v *r r.-nt. 
oi tlm rain* crop i> affected hy it. Tin ratm. when affected. ceases 
to ofo\\. I In* result i- usually -o - rmu- that tlm eultivator 
'liould at nun 1 adopt t-riii, . Ii.il uirastip > In the ruse of tln-s.-two 
particular post-, wlmn t !i> I«l is badly utaeked. tin* ran, lias a 
u*n. ral appraiatirr »»t dry mi: up >‘\ui^ f<> tin top <dnot-. whirh 
ur tin 1 portion- attarkril hy tin* insrrt. buxine « j u 1 1 * ■ \wtlmred. 
lonnino what i- known a "dead in art- 1 1 i ■* <1, ;ul In art ” or 
uitlminl -hoot i- pulled out hy tin* haml. it is fouml tpiitr rotted 
■uni has a nnM othn-i\e -moll. It looked at earofullv. mo-t 
1’iohahly a munimr of vi-ry small ma^-ots. tlm larva* of a very 
Mi *ull fly. may In smi in tin* rotted portion. Those arc 
!|,) t tin* raus,* of tin withering «»f tlm >ho«»t ami consequent 
‘laiimo,. j (l jj i4 , earn*. Tin* rausr must 1 m- sought lowrr down. 

^ n<l*T tlm clrscripti >n of tin* “Caterpillar." tlm manner in which 
11 operates will la* desrnbrd. W r propose to diseuss the li(r 
lu topy of these shoot hun t s in detail, heoinnin^ with tin* iws. 

Tlm coos of both moths .re very similar in size. 
S 1 M | U1 and appearance, They an* elongate. o\al ami are usually 
in elu.ster* of from sixty to eighty in number, most often on 
under side of the fourth leaf from tlm top. although they mav 
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he found on almost any leaf. The female moth, when dopnsitin- 
her eggs, covers each one in turn with some of the but!* hairs from 
the anal tuft, the whole forming a compact duster, hurt* in colour 
and measuring about a quarter of an inch long by an eighth of jiu 
inch in breadth. These eggma**os are not at all difficult to detect 
hy one who knows where to look for them and what their general 
appearance is like. (Plate XX. Fig. *J.) The female, if disturbcii. 
during the process of depositing her eggs, will fly off to anotli' i 
leaf, continuing the egg laying there, and this doubt levs account* 
for manv of the dusters being smaller than other'*. A> the re>ul* 
of observations during some years, it may be stated that tie 
earliest eggs are laid <m '’HU** about the tirst week of Maivh. 
preferably on young cam* [Wanted during the previous Oetoh.e 
but also on older earn*, ( am* planted in January or Fehnian 
is generally too young to attract tin* moth at so ••arly a >tag>. 
and it will generally be found that their attacks on such <*am > 
not become general until th»* middle or end of Mareli. The eg-* 
usually take from eleven to twelve days to hatch out, as found i<v 
observations on moths kept in captivity. In captivity, tin* rg-> 
are deposited on the second night after tin* emergence of the imd 
from its chrysalis. Such eggs laid on the night of bth Mai l, 
hatched out in twelve days, and some laid on the sth March iti 
eleven days ; therefore, the period of incubation i* from ten ' 
twelve days. The white Shoot-borer moth. S. nnrtj{*tn % d> • 
a fleets in "ft gra.*»s [S>n • hnr^a, /-j/io/v*) and th»* eggs are also 
in great numbers on a grassy ned which grows in riee //n> *. 

I bis, of course*, complicate** enormously any remedial measur- - 
which might be taken for tlmir extinction. It was found, in 
nearly all cases of eggs deposited on reed* m that iiiinu ;r 

parasitic wasps kept tin* pe*r within reasonable limits. 

Otter piM nr. ♦ In the first day of emergence these are ah* 

^ r of an inch in length, very active little* insects with head a 1 
thorax sinning black, a narrow whitish band between thorax :l ' M 
Ixxly altfivc, body reddish hrown studded with erect spines or h-» ; r s 
longer than the thickness of the body. On the second day tFy 
apjwrently shed their skins, the head and thorax l>eeamc reddMi 
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brown, the thorax and body a very pale green with dark dorsiil line 
(pulsating heart), tin* hairs on the ImmIv wen- few and short, and the 
length <»f the larva iilniut one eighth of an inch. These observations 
were mad** from insects hatch***! in captivity, no observation being 
possible after th** second day owing to their disappearance from 
the Weeding cage. The young larva* lose very little time after 
hatching, in I Hiring into the unfurled l»*av vs mi terininal shoots of 
tin* earn* stein ; they eat tln*ir way through the shoot, the effect 
of whirl) mi tin* shout is to produce a great number of small 
holes or, tin*v have been described, “shot holes. After 
penetrating tin* leaf, tiny burrow down until they reach the 
sappy portion of tin* cam* stein from which point the real work 
of destruction commences It i- a remarkable fact that, although 
manv of tin* voting larva* penetrate into tin* growing terminal 
shoot, only oin* inject is in p.isM^mn by tin* tiun* tin* sappy 
portion of tin* cam* m reached. We do not know what 
happens to all tin* oth«*r>, but it would seem reasonable to 
eondude that being b^s fortunate »»r le-> vigorous, they are 
forestalled in tin* race for tin* Mem. and quit that particular '‘hoot 
for other shoots close |y. Probably during this dispersal, many 
are destroyed by pretlaforv in>ect>aml birds. and no doubt parasitic 
insects also attack them. >o that a -mall proportion of young 
larva* survives to damage tin* cam*, Ii every it. sect hatched trom a 
chiM**r of eggs entered growing cam-, tin* result- would be dire 
indeed, for boring by this insert cuu-es tin* upward growth to stop 
"i* tin* whole plant to die it it is not <»| \ igorous growth. Ihe 
l».ring insect eat- its wav dow award* through at least three or 
four joints from tin* top or should tin joints or nodes be very 
close together, as often happens, six or even seven intermnles uiav 
P- tuumdled I hiring this process of boring, a period of some 
days has elapsed, am! the larva meantime has acquired a 
Uglhof about three quarters of an inch. The colour of the 
now is a dull creamy whit**, the intersegments ami dorsal 
■^r. ak darker, with a few scattered hairs all over ihe body : the 
k-ad is jade yellow. The boring stag*’ in the life of the insect 
now been about completed and it is time for it to enter into 
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the chrysalid stage. With 1 1 1 i *< object it bores at right angb 
to the original tunnel until it reaches the hark of the cane from 
which it outs out a circular section about the size of a No. 2 shot. 
This section it attaches again to tlm hole by a gummy substance 
from it" tnouth ; tints a i-ow-r or door is formed through which 
the perfect inject can lat'T on emerge, and a protection is pr. > 
vided ;i^uiis‘ rle* inroads o| ants nr other dangerous insert". 

1 hiring tie- active period uf tin* borer's life and while boring 
down into the cane, it covers its retreat with the ” fra>s " nr 
eNcreted portions of the cane, hut when marine the tiled 
>tagc of its boring ir r» t litis a coiisideralth* length ot the |ow» r 
portion nf its tunnel about tw lee it" <o\ n length fr»*e Itom Midi 
ejections, and this portion it lim s u ith a coat i no of -ilk. After 
having clos'd up the iin]o of, sit it retires to tic* further end of 
the silk-lined chamber, "pianino silken partitions at fre^m-m 
intervals during its retreat, a" many a-* o n or a dozen sitch hein^ 
sometimes made. Ir is thu> thoroughly safeguarded agniiM 
outside danger, and transformation into a chrysalis begins. In tlio 
chamber it remains head down and towards the hole «»| exit, until 
the papal stage is complete. 

The larva, unlike that of the other moth-borer* referred t • 
later, if tvl** d from its burrow, U ipiite meapabl** of shitting 
f (ir it,elf. Ft i> unable to burrow into the ground or hide i t . I 
underneath e|«»ds on tie* "Urfae-* of t }m "oil, and cannot trm>|.-r 
it^df to another cam ir i" <juit** a bartides.s insect. Kxpei; 

1 1 |i ut s made bv plaeing jt und* t loo-e s«.j| in close proximity l*» 1 
piece of cam* have proved that if fails to eniej the can** and wn! 
die w here plaerd. 

The effect of the op. rations of this borer on young earn s ■ 
most disastrous. The* diont which lias been attacked usuabv 
dies, as it is too young to withstand tin* shock. In old cane , 
on the other hand, the cane does nut dm, but all Further grow th 
the sugar-producing stern is entirely stopped and the top six inch* - 
of the cane is ipiite unfit for crushing. I he eyes or buds of th- 
portion of the cane throw out long shoots which, must detract 
very considerably from its sugar prod m i ng value. The existvnM 
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.»f thfftt* is tyjiirul of a cane hured hv the White Moth 

limvr, and the* cane exhibits the appearance of having a tuft <d 
■ju-ii shouts at the top with tin* withered shoot or "dead heart 
m the centre, (Plate XXII.) 

( 'In'ifstths. The elirysali** under ordinary circumstances 
remains in a motionless state within tin* dlk-liued chamber tor a 
jn iind of tVoin ten to tw«l\e day" Tin- pupa of the male is 
much "Dialler than that «*l the li-maie. tin- former lueaMirin^ 
about halt an indi. tin* iall« r ahoiu tiller tjuartei> of an inch. 
At the ,*\pirv of tin* period mentioned. tin* nmth breaks through 
tin* ehrwths ease and rinHo ' !ioiti tin* cam*, llow it o»*ts rid 
of tin* intei \ niitio p.u l 1 1 i < n i - and finally makes its * \it can only 
he caijertm cd as tin* moth h i" ti" apparatus for eating' through 
them. Pnssilflv it f.iives it% w ay through or scratches through 
them with it' fop lee* Tin* « im r-« m» usually takes plan-, about 
an hour after "Ui:v t. (Plate XX. H”. 17.' 

On til si iin lOiii^. tin* in - tt it is in»t perfectly foiled. <*r the 
wines ha\e snl! p» op.-ii «,ul, and prohahly Du* fully an ln«ur tin- 
i!i<»th is nil ih|e t«. fly. Matin" tak- ^ pi n ■•* tin Dim niylit and 
1 -jos an* laid on tin- s*«'i»hd ni"ht. 
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natal transformation into the chrysalis, remained within tin* cane 
in a dormant state until the following february. when instead 
*' "umj* on feeding ao.ain I In c hecann* cluysalnh s. and alter 
d *■ normal period of pupation > iiin^ol as moths to l«-"in 
ti.- fresh cycle of tin ir c\i>it nee. This js tin* normal method 
"t hibernation, and in the ripening at Pu>a imt cut 

fu ; January or pehrmiiv, abundance < * f dormant lar\ic well 
h.nnd. 
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RafU’thi’s . — The planter is doubtless interested in the fart 
that the borers attack his cane, hut his chief interest lies in 
preventing attacks by these insects. To prevent attack altogr 
ther is, so far as is known at |>rcsent, quite impossible, huf a 
very groat deal ran he done to mitigate the severity of tin- 
attack, it prompt measures arc used at the commencement. 
I hese consist of capturing any ninths found sitting about mi 
the leaves, the liand picking of the « lTlT dusters when the *am 
is about a foot to eighteen inches high and tin* rigid cutting out 
**t “ dead hearts. Tin* egg clusters are really not difficult ««t 
detection, and a smart e.»n|i»* can k»-»-p about two teres urnl> r 
clnvk if In- goes o\» r tliU ar»-a dailv until i lie earn* beemin > tall 
and leafy. Tin* following liMorvnfu tuo-ncre plot of 
earn* planod on g!.)th I tefober | !id-| with a vn-w to tb. 
ohst-rvatiofi of in-*-et p» *t- ilhi^trates tin- hen.fjida) results whn-h 
ran be obtained by * gg-pn-king. Tin- earn- germinated fr« e) . . 
and was apparently free from ail in>» et attaek until on !ub hVhru 
ary M.ioj numbers of tin White Shoot -Holer Moth \\eo 
obviwed on tin* plant.-. Tin* earn* »»n aerotinf of tin* en|d had 
previou.-ly made hut little growth Killing the moth hv hand 
was at oner resorted to. and daily for about ten days, hundred* 
of tin* moths were destroyed. At this time, ♦ *gg clusters w» i- 
floured ill eoh>idefah|e MUInbel'S and to eope with tlu*-e, o?i< 
small but -harp coolie boy was pur in charge. This little f> llou. 
working a—iduou-lv from morn till ••veiling, had, at the end "! 
each day > work, rn||eeted several buckets full of tin* Tb* 

bat m; which tin* eons were deposited was plucked and tb 
portion on which tin- egg- were situated was placed in tin* j • 
l he je-uits *»f tin* day’s work were burnt m lie* evening. Abmu 
a fortnight after the first moths were observed, indication- >•! 
“ dead hearts, heeaim* apparent, and the cutting out of tin -, 
at or below ground level, also came within the duty of mi* 
small coolie. Ihese latter were collected in small heaps, a- 1 ! 
underwent the -ame treatment ewry evening as the egg*-- 
l>aiiy, from Jlth February until the middle of April, tb*' 
operation of picking and cutting out of “ dead hear t* “ v t ]il 
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mii. until tin* fanes became so tail ami leafy that- detecting either 
, or "dead hearts'’ becaim wry difficult. Every cane seen 
in hr a fleeted was cut out and tie* appearance of the crop 
,■ -cpl'eseuteil only a oO | MM’ relit. gell II 1 Hat i< HI. Often tllC oW 
lactorv •/* >’ pleaded top a ec'-mUon of what he Considered 

[o he >h* er and wanton destruction <»n the part of the over- 

Zealous snhth, but it SOO|» i>-c;tl|jc self-evident even to the 
happv go -lucky native servant. tijat the rutting out had 
encouraged tillering, several sh*"*N had "prung up \vlmiv tln n* 
was only one before. Throughout tin t« til* »\vi u^r rains that 
particular plot wa> dngularlv tr* ** tV* >i t j "borer. and on 1st 
\,*\ruil»er was eut down to pi'.wb -«•► d for November planting 
*h*'\lhe|’e. The We^llf «*f -tripp-d Old topped «M||e tal\e|| oif 
rid" two-aen- plot wa> :>-■»; toii'. • which "iilv < >7 w«tc 
p.jreted a* 1 «* i hlT unfit for d. ad 1< *r<d -a* otherwise injured 
f being caivfullv eliminate.! I h>- remaining ami adjacent 
jM.rtion of this field, s..nn nim :u‘|v N was planted out with 
,'//«/f 7 <s/oi ro cam " in the month of Mareh under conditions of 
cultivation similar to tin tw*« a»T.- ph»i. but there was m> collect 
iuo .if eggs or cutting "Ut «»f " d«- i l hearts/' The outturn of 
^ripped and topped cam* u,n <»nlv ton- per acre as against 
pc;', tons per acre from tin* . \p. i im-ntal plot. 1 here is no 
doubt that the uvatmeni produced U m ticial results, 

"Dead hearts" in voting cane ean hr cut out until the cane 
> about three feet hi i;h, afterward-* it i" difficult or impracticable 
to continue the work Tile sin-, a should he eut at a point below 
}|. pe the *' borer is at work; this i" easily ascertained, tor. it 
M > cut is made above that point, fin portion already bored will 
'f < juite apparent and tlm -In* *t diould m cut lower down until 
: ! i' certain that the boivr ha- Den cut otl. I he tim e chid 
in* tliods then open to the cane cultivator are 

First, killing of moths loiiml n -ting on the cane plants. 
Second, hand-pickin'* of the clusters. 

Third, cutting out of all ** dead hearts. 

The destruction of useless canes by burning is important as 
diey iiuiv contain borers, but it is a wasteful praet ee to bmn the 
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trash (ilry loaves, etc ) a- this stutVdocs not harbour cane insect 
posts. It i> hotter to use tile trash as litter tor cattle or put it 
in a compost [tit. 

There is one other point oi* importance respecting this pest; 
it spends the winter in the caterpillar state in tin* top of the came 
and such a cane can be known by the number of shoots that haw 
grown out on each side at the top, forming a bunchy top. \\ boo 
cane is being cut from November to February the destruction of 
these bunchy tops >hould be rigidly carried * >u t since every 
one allowed to stand over till late in February may mean a nmtfi 
hatched out ; such t« •[»< may be fed t»> cattle, or dialled up or put 
in a comp'-st pit : tiny inu-t m *vi r be allowed to lie in tic* ti« M 
( »r be stacked. »iiHv tic* moth" would tlmii haw no ditlieulty in 
batehitig oil I and laying (Tin* habit- of N. are 

-o identical \\ ith that of >. , that a separate d»-criptii-n 

is n*u necessary.) 

In addition to tli—e i*i in»‘di» •>. nature ha- provided on** which 
i > tin; nm-t beneficial of all. Thi- tin* attack of parasites hi 
both eggs ami larva , \\ » r»* it not bn* tin* clerk im|«*-cd bv 

thes»* para-ite-. cam* growing would be out of the ijucstioii. 
Minute [iara-ite wasp- di po>it their egg- in tin egg- of tin* moth 
Jitnj in eour-e of tiiur, instead o| young larva* ot boring moth- 
being produced. p»*rf**ct \va-p- ♦*m* rg»- Large parasitic wasp- 
( /h*o.o,o'/o ami L lx" >mntn al'f ) d» po-it tie ir eggs in tin* b<»di< > 
*.f tlie boivr lane*. ami tbu- keep them in clicrk. 

The following suggestion \va- made in “ Indian In-ort JV-t- 
in (*oijiie*..*tion with the rolbeting of egg* dusters. “ Tle -e cgi:* 
should not 1 m d< >frov* d but be put iii a tray or dish standing in 
a larg*-r di-h of w ut»*r or into a tray with a gut tor of water round 
the rim. The parasites batch out and flyaway ; the eatcrpilla! - 
tlmt. hatch, die being unable to cross the water. In this wav tie’ 
parasite i- not de-troy* d, but continue- to do its good w*u k in n ' 
canes. 

I SI UK UnHKHS. 

Four ditferellt species of Sld«; borers have been recorded, * ' ■ 
the eomm-m Moth-borer | ijolu s/mp/c.r ), the (odd Fringed M"' 
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li.-jvi* {( 'Info *1 >> nrthu), tin* Pink Borer (A ••mftynnt-'i). the 
i ; 1 1 imi WttVi'V (A m ntstttt it, Un\ Of these, the first is usually 
,riy;itlv in *‘\ri*ss of the -croml iii numbers and the third not very 
ti], n t itii 1, while tie* fourth is pr«.-tty common. Although none of 
a:** so numerous as the Sh«»«»t I » »ri n;_r Moth already described, 
.till lli' Vai'- a v»tv nal and deadly post to eaie\ 

The Moni-Huukit. 

[if,, in si m i j . ) 

|*\.r all ja.i-'ii'-al j-nrj"^*" a »1* i i j *t i< »n * *t the mode of 
. r.ilioiiof thi- >p» •« -i* ' w ill t- •! that <*1 o /Vi*/"/. 

- \n *<f lara^ eue* U en|ie»-i m d. tie ir lie 1 1 o ■< 1 ^ al e identical. 

Tie- ♦-ltl; ^ «*f hi.tli NjMcjrs hive been Mind in the cane 
;j, at Puvi hut «.id v in Muall nuinh'-r. (In eaptititv, both 

M — s |,a\e d« {M.-ited tie ir tr* . iy . hut this does not 

i.i |i» tjs i<» di"Co\rr th< in in tie ti* id they «»ccur lively on the 
|t a V* ^ id Surat and l*ooha I Plate XX, I ' i lT 1 *• I 1 ho reader 
d.-nild eoii^tdt tie* artieh on thi- pectin this .Journal. \ oh 1 
■J |-a-. *1*7- 

Oil/, I'fM'ir. The Volina . at - i pillar, on * nu T-in- from the 
■ ^s, mav ♦ nt* r tie* voim- earn* -lcmls whin tr«*m eighteen inches 
t- iwof.it hi-h either jiM aho\« otoiind 1< vel or at any point 
idji'-r u | > to within sav a toot from the top o| the shoot. I fl the 

* ! ■! im r ea»e it wi!i tame I iN way upwards until it has consumed 

i.i tie* >appv portions ot the stem wle ti it will have that and 
•o, r into an adjacent .me I n tic lat M ca-> it will horo down 
V.til it 1 , aches the root stock and will pa- from deM to shoot 
UMi! the period for its pupation arrives At this sta-e it bores 
la?, rally, ruttm- a -mall round hole of exit in the rind which it 
-rnpleMy oh,: up with a weh o! silk, it tlem retires within 
»h« hurrnw and undergoes the chrysalis ^a-e. The hole ot 
■ac „ always al«»ve ground level. r} ( v« ouvMm. unlike other 
i'l-Mitird eane ho,vrs. allow, others of its own species to occupy 
’li- Mine burrow, as many as three bavin- been found in the same 
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tunnel. Later on when tho cane throws tailor, many separnt. 
burrows, occupied by different borers of this species, an- fretpietitiv 
mot with. Tho description given abovo refers to the cane in it- 
oarlior stage of growth ami before defined males appear. In tin 
oarlior stages tin* boring results in a “dead Inart ' as in tl.. 
oaso of Srr,‘jn>ph*o;'t and on plunking out tho dri**d tit. 
one oan almost always toll by a oasual examination of it whioh 
the two borers have boon at work, In tin* east- of "< fdfn 11 
punctures showing the entry of tin* insort will be found, wliep.t- 
in tho ease of Neo^My.L/yo. a< a rule, numerous small ho|. - 
will be found showing where tin* young larva has penetrated inn 
the lt r « > u i 1 1 tip prior to tunnelling its wav down tin* st » n 
Later on. when nodes ha\e ippear. il in tin* ran**, tin* attack* <• 

■ i'htin show no sign* of a "dead heart, and it is likely the 
the progress of growth of the atfeeted ealle, although retarded, 
not stopped 

f In* larva.* tumn l in tln-ohl ram* in a very » i i -t i t n*r t'a-l t i * 
from that of S It i> not uncommon to find them j> 
the shoot above tin* earn*, feeding much in tin* >ume wav as d<>« - 
Srit-pttfh'fifu, not destroying the growing point or killing tin' 
shoot ; in thi* case they ire<|tn*ntlv *at downwards, but tln-v « *• *? m 
in and out <»t tin- earn*. eat round i r , and do mu behave in tr 
saiin* unitoMii manner that marks tin* larva M- 

larva* unv toiunl in tin* earn*, in tin* internodes, at anv p**n/ 
above* ground ■ tin* lama eats into the earn*, lerds nisid** ami 1 1 . * \ 
destroy a few joints, or mav rone* out and go in again e|**rwln e 
It is eomiuoii to find several holes made hv one larva \\ In n ti 
larva becomes full ted (Plate XX, pig. la , it eats a hole to r ; 
outside, spins a few threads across and retires to transform '• 

the puf>a. ( Plate X X. Kig. Pi. j 

Lhnjiinhj. I In* period occupied in tin* chrysalis stag** i* t r* a- 
te-n to twelve days in cool weather, though only six to seven ;r 
hot weather. The moth emerges through the hole of > - 
previously prepareil by tin* larva. 

M*>fb. The moth is wholly noeturnal and does not p 4 
openly on plants in the open, as does the Wldte moth I* 
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therefore practically never seen ami will only Ije found if a 
js placed in the field. (Plate XX, Kite. h ) 

IIihi’rn<U\tin. Normally hibernation occurs as a resting 
caterpillar or a chrysalis in ram.* or some other food plant. In 
Hriiar, the moth comes out late in February or early March and 
also in June. The caterpillar lives in ri»*e. maize and various 
millets as well as in earn*, and hibernates in any of these crops 
which mav be standing. If i< tiotieeabb* that when early maize 
grown, enormous numbers of the caterpillars often occur in it. 

!!■ it boring in the stein* but living in the green shouts or in the 
male flowers. From observations at Pu*a. it is dear that the 
maize erop is verv mueh more infest, d than i* earn* while tin* 
mar/e stands and ihi> i* probablv the reason why this borer is so 
nmdi less destructive than it i* in lbunbav for instance. There 
i- mueh less |o*s to . am* from thi* pest in lb-liar. and there is a 
miii'li greater proportion of it m maize and similar crops, where 
it is not really very destructive. 

}{, u.ttf'ns, I util the eggs ran be locate d. there is little use 
suggesting gathering them, >o that the next best method is cut- 
ting out “ dead hearts” and burning them in the early stag * of tin* 
<-t!)e. Pater on this eamiot he done, without incurring wry great 
less of earn*. To exterminate tin* p« >t altogether is absoluti Iv 
>ut of one’s power, for V.Po lives, mows and has its being as 
nmdi in maize and jowar [Stny/< m r <o/occ). etc., as in tlie cam*. 
The fodder of these erop* t* stored in *taek>, and in the*e the 
.•aterpillar which is hibernating, find* its home throughout the cold 
\oafher, emerging in great numbers as moths whenever the 
weather begins to get warm It lias been suggested, that burning 
dm- tops of tin* cane during the eiudiing season is beneficial as a 
eim-dy for “ r/o/o.” but tliis ranimt be. for “ ( VoA* is not found in 
die tops at that stage of tin* earn* s existenee. 

Pink Hokkk. 

( 4 \ loon/cef mo/'ONn is, ) 

Another Side U»n r which commits considerable damage is 
f 1 ! caterpillar of n iimfli previously umlesenbed, to which the 
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naillC of A OiVUjfVA iHfOl'inlS has 1)0011 i von by Mr. Dud gL'oll. 
This is the largest of all tin* nine borers referred to in this 
paper. 

^.7'/ s - — ^ e have not discovered where the mother moth lav. 
Iter eggs in a state of nature, although in captivity the eggs ar. 
ireelv deposited on the loaves ot cane. In wheat and rice t} ; , 
eggs are laid in clusters on the leaves m ar the stem; thev at.- 
round white eggs, not flattened as are the eggs of the ordimuv 
borer. 

L r t*' r 't . — The caterpillar is in* >-*t easily recognised bv is 
colour: it is a smooth caterpillar, with few short hairs, n brow j 
head and a distinctly pink tinge over the whole hodv. It grow- 
to a h-ngth of 1 ! in. le s and h a> m. brown t> i. n it < Plate \ \ 
h ig. 3 *>) as has the caterpillar of tit.* pr»*\ jnu- borer i . 

The newly hatched caterpillar enters tin* young earn* -h«»»t nr M.-n 
at or ju-‘t above ground level, tunnelling its wav upwards for 
considerable distance, then r* -turning t»» continue 1 1 » burrow down 
wards, stopping >lmrt. b*»u ever, at the p »i n t w in re tie- d,o»,r o i j: g ' 
trom the parent sett. It tn|j.»u* this routine m several can-' 
until it i> fully ted, when it h*av»-s its tunnel within the ram-, ati ,; 
establishes itself between the can*- s(.*m and its outer sheathing * ■ 
leaf. In this position it weaves around its. lt a racing eon-isle;, 
ot small portions of tin* earn* finally shielded and minute pi* .•» 
of the stem itself, which tin* in-< t gnaw* into tim* particle* res. r 
Ming sawdust. Within this easing it pupates. Although wh-i. 
actively feeding, «*ach caterpillar appears to moijopoli/e a sf. >• = 
to itself, several will congregate within tin* same sheathing l< it 
and pupate in clo-»’ proximity to each oMmr. We found lar ;* 
of this moth as earlv as the ath of .\fav. and specimen •• w o 
constantly found up to *J 7 1 1 i August. Ihligent .search vv«iuM 
probably determine that tiny operate much earlier and later tl » 
the dates given. Tln*y have been found in all varieties of e.-i 
grown in Jiehar. 

iJhnj.vt.hs.- The chrysalis . stage covers a period of nine t" 
ten days, the moth emerging at the upper end of the envelop; g 
cane h-af (Plate XX. Fig. Iv) 
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Though found in cane, tins burn* is far nmre frequent in 
ntla.-r t-rops and it woul«l l»»; fnmiil abundantly in cane probably 
""!>■ w 'ien »*»t ^rowu. It is wry abundant sometimes 

in lien in tin* lit** rains and early •••»ld weather : in January the 
ninth comes out and lays eo.^s on wheat, which is attacked 
1;vn|v m I 4 ebniaiy. 1 1 i* * insert 1 1 j * ' i s attacks tin* cane and lias 
1 i!*t been found in niai/v, jowar (Snr*tJfti„ reLo/v). other millets 
and guinea oja-'S. Its period ! * »r attaekin^f < am* may then be a 
omi t win iv not mueh earn* is ^ i* * w 1 1 in rnmparison with other 
' i 'pvand it** impoitanei- in earn* L usually inueh b than its 
import *ine<- a** a p* M <•! uln a! and rim. 

(iRKKN llolin: 

< A * ro./b, ,eV* v//o ) 

This is atiotlnT Sid".|«uvr which was found m ureal numbers 
uln n tin* y*«unj' cane u.v about thr»*e weeks to a month above 
tin* omuin i. n i iuh been identified bv Mr. I )tnl^t„on as 

• // 1 , Zell. We have Hot Vet discuwred where tile ninth 

lays it.'eo^s^ but sp< eiun iw of tin* » Mterpill.ii > were taken from tile 
y- nio earns continually from !m April tojnth May. 

flic VnUtlif eatei pill.ir «*ntel s tbe i-aiie >l|oot ju^t below tile 
v!1! face of the ground, and tirM of ah eats its w ay up the stem 
*"]■ about three inches and then tunnels down until it reaches the 
junetuiv of the stem with the plant'd cam*, or should by this time 
bi' attacked stem be show injr siens of joints, tin* lar\a will stop 
"b at at the first joint, and as a rul»* inner penetrate through tin* 
J"iai. It then b a\es that shoot and enters an adjacent one and 
** on fV'odino fi»r probably a period of three weeks. Larva' 
^"■ut a week old wa re eolleeted on the 1st of April. They 
b’ » mu* moths on tin* ‘J’Jinl April. It is pretty sate to reckon 
bays for tlu» larval sta^e and ei^ht to nine days for the pu]val. 
I I n borer leaves the earn* and pupates in tin' ground : therefore 
!t ! ditlieult to determine when tin* latter >ta^e is entered. The 
,,,:i iuro larva weaves in the ground a small round cocoon of silk 
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to the outside of which it attaches small particles of .soil. Ths 
cocoon measures about j! of an inch and would he «juite indiscep 
ruble to an ordinary observer. Tin? usual “dead heart is the sign 
that the cane has been attacked, and the only remedy so fir 
known is cutting out the affected stems. The caterpillar is \ t -rv 
active in its movements when out of the can**, and it’ left i ... 
itself, will, in a second or two. disappear under the ‘'round. I? is 
bright green in colour (Plate XX, Fig. 1 1 ), and cannot be mistak* l 
tor any of the other known cane borers, and measures about J 
an i noli. It would appear that the larva* ot Anrrastm t\hl'iUV>. { 

runs through oidv two generations in the year at least in can., 
hut further investigation on this point h required. I hiring tin- 
gieater part of May and from that time on to the *J7th ot Aligns 
the larva* remained in a lethargic state down in tin* roots ot th- 
eme. It was. therefore, concluded that th»*y were pacing through 
a period of dormancy. Specimen* of tin* caterpillar were aU<> 
kept in eiiptivity in tin* cane root* dug from tin* field, and tin 
remained in thi* dormant state, ami as larva* until tin* following 
February when they pu|vit**d and bred *»ut into moth* in Marc!: 
X" insect lias be* 'ti ub-s»*rved a* parasitic on tin* green bop-r. 
This p«>t ha* only been observed iri H* bar in a earn* call- a 
which wa> imported from rfn* l u i t « <1 Pnomi.- 
Irrigation kill* <|uite a large proportion of tfn»e which happen f" 
beat the time, eitlnr feeding in tin* earn* sp-m be|o\\ tin* wat< r 
level or in tin* ground, while passing from on** cane stem in f * * 
another. 

.1 HOOT HOKKK 

( PoLYOCHA salcjIARELLA. ) 

Perhaps the most deadly of all the earn* l*»rcrs is one win* ’i 
attacks the roots. Most fortunately they do not appear t*> I"’ 
numerous as either the \\ hit** borer or tin ordinary borer, 1"U 
nevertheless this insect is responsible for a great amount <»t 
damage attributed to white ants and other causes, Thu body *■! 
this caterpillar is white with intersegmentul rings darker f ? 
head light brown - length from to I", (Plate XX, Fig. I- 1 
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'fills caterpillar, lik«* that of tli*? other borers, would appear 

become siot i vi* in rain? from about tin- time the cane is three 
u , , ks to a month old. Generally about tin* end of March or 
In inning of April. It is, of e.mrs*-. difficult t*> **ay with any 
,{, five of certainly, seein«' tiiat it eontiins its operations entirely 
m tin* I'oots I if the rane, and <-on<* f pn ntly its attack is not 
i f t • *‘t < si si • ni i* m a> t li.it of tli*- oth* t borers. The earliest 
m ir l iineii'' wen- obtained on 24th April. from that period. rij^lit 
, ,i ( throughout the hot weather and rain* < were taken 
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! h<* dried up terminal '•hoot «*| which ha* I alien oil, up thioufh 
H’hieh it burrows to the end : at ; his point it \vea\es a sort ot 
i lain.’ or tub*- of Mlk to the outride of whicli it attaches portions 
•*f the fniss (borings fr-un the tunnelled stem). This dome 
-lands up troti i the end ot tin* > teni about an inch to 1| inches, 
tli- top heino e]osed. Tile larva then retires down into 
dr- roots and when m due course the moth emerges, it 
makes its way out by eating through the upper end ot the 
T ’ine. 

The effect of a l*ad attack of root borer is to dry up the 
wk-di- of the alfeeted plant. From the period at which the 
a« k eoininenees, the shoots assume a sickly and stunted appeal - 
and as a rule no eaues are ever formed, hut even should 
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they he, these will ultimately, and Ion** before tln-y are tit r*»r 
the mill, entirely dry up. This borer has been found to be tar 
more abundant in some localities than in others. In Pusa, newiv 
planted canes have not been much attacked, but some thick earn \ 
kept as ratoons, sutlered very severely. This will readily P 
understood as the insects hihr-rnati* in tin- shoots and «■>] 
attacking the ratoons when the warm weather comes ; as din,.!, 
are formed, they are destroyed and tin* work • »f this boivr r:u; 
usually bo detected easily hy di^oino up rat-<<>n shoots that a: 
not thriving ami cutting into the underground parts « »f tic* -dioon. 
It is unfortunately ilitHcult to distinouisli the work of this jn^.-r 
from that of the other foot eating inserts, notably the weevil ami 
the Cockchafer, which both attack cam* bflnw ground, unless on- 
finds this caterpillar or its chrysalid habitation. 

This borer is not yet known to attack anything but ratio, .-mi 
cane planters will do well to pay attention r * it if tln v fimi 
shoots dying off. not as *• dead Ic-irK” but wholly and from sum 
point helow tie; soil. TIctc is one important point in the tiv.it 
ment of tins hoivr, and that is, to tak* up tie* sf.io|> of cam- 
soon a> po»ible after tie- canes arc cur ami »*irle-r put tln in u> 
a real compost le ap under >»-v**ral imde s of . n th or burn tie n. 
outright. \\ hen «mu»> arc cut before tie* * nd of tic* cold vveath* 
great numbers of root-borers can b»* d*-stioy»d in this wav aid 
even in the n>e of nm- «*ri t aft*r February, it very irnpoj t.e r 
and practically the only ••h» < k. 

In the above page* no than »‘Hvm distinct insect- :n 
referred to. \\ c have n*fraim*d from describing moths in d» ? c; 
except in the ease of the White borer-, b cause to tin* ordinary 
observer, they are v> extiviimlv similar. Tin* moths of fv 
common moth-borer (f.'/o/n woep/c#*), of tin- (lold Fringed IJoM' 
(C/o/o u>mnhn), of the Pink Borer { XwHfft'm »o o/brans), of t .c 

Hoot - Boref* ( PnllfurhfJt sOfr/cf/vV/o). o| the (riven Hol er* ( , I nttf * * >l 

ftl)l>ih:!J*(), an* all the colour of a dry grass muii nr a with*-! *1 
cairn leaf: the difieromvs between tlicin are *ho\vn in the pin' 1 , 
but, for the most part, their recognition depends on ehaructn 
it is needless to give hen*. For the planter it is import out 
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m l>e able to identify tin- eaterpihars, and the following briefly 
Miiimmrisos the important points: — 

A green caterpillar found in the young canes in April, May, 
June, is the <»reen Horer (Plate XX, 

n) . 

A pink caterpillar, found in either the young canes or 
in the jointed canes i> the Pink Purer (Xvn'tyrit.t uibf'onnis), 
(Plate XX. Fig. l:h) 

A pure whit** caterpillar found below the -oi] level and boring 
in tin* underground part" of the shoots is tin* Hoot-Borer 
I l*uhpn'l<fi '**< < 7/aeW/o) ; it will be found loan April to Novem- 
ber. * (Plate XX, Fig. PJ.) 

A pure white caterpillar found in the young "bouts or in the 
top oijlv of the jointed canc. and always destroying tlie apical 
growing point, i> probably the Whit** Borer (Srirfm^haja 
<r<rif?v.n) t hut iliav possiblv be the Black -putted Moth Borel* (»S. 

As both work alike. it is immaterial. (Plate XX. 

Fig. i 

Finallv. a dirtv white* caterpillar, with either distinct 
iiinwni.sh spots «n with \agin bands of dark colour, found in the 
young shoots, causing “ dead In arts, or in the joints of the canes 
(imr in the top -booth is either the common horer (C’/o/o 

• •I tin* ( I old Ki ing« d B<u« i (t Uo f iut e</"i) : a-" both work alike 
and an* distinct oidv m the moth "tag»\ it i" immaterial whicli it is 
(Plate XX, Fig. In). Tin foil* -wing table may ln lp in summaris- 
ing tin* matter dearly : it HUM imt he taken too literally in the 

• ne, for instance, of Pink B«»rer in dune. 
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White Borer. 

Moth lk>r.r. 

( Irecii Borpr. 

Cink Bxrcr. 

IW>t li. r 

— 

... _ 



- 



June 

In top shoots 

In tune anU 

Causing ”tiva«{ 

In vine, guinea 

In • . ,i 


of eano. 

other itd[« 
if available. 

hearts" in 
young vane. 

Hibernate as 
caterpillars in 
soil 

jjr.i>«» nr other 

(fllJW. 

‘«h'*Ol '» b» 
grouinl. 

July 

” 

In cane, maize, 
jane ra. etc 

In i .i no. maize, 
etc. 

" 

August 




In rive, ••ane, 
maize, etc. 


September 

.. 



In n. e < hierty. 


October 






November 

Hibernate ,w 

<\»fe«pi!LirHin 
top sh»Ki'-s of 
eane. 

H i h e r n a t e 
is < iterpd 
Lira in 

in stubble, in 
janera *»talki. 

Hibernate a-* 
caterpillar* in 
soil. 


Ililwi tut. 
*«lil (H 
sh' 

Der'ember 




HiU'i iuMon in 
t !<>• •'Nibble 

HiU»rn.r.- 



Conclusion. 



We may 

shortly summarise th»- 

treatment of ;t 

ram* rr 

in Behar as 

regards Moth bmvrs. 

«Miium»-ni , in^ 

with i 

planting am! 

including sunt* pivenution-s n**<vs«.,irv 

(hr ot } 

pests. 




The plant 

cane having h»*cri cut 

into si*tt>. the 

>.ur* .. 


rejects 1 it bored, ;iinl it sound, ju'i* 1 1 i | >| mm I info • < i 1 1 1 * * r Borde.n 
mixture or a rold solution <>f enppm* Milphat** (hlurstom) ;< 
water. This cheeks white ants. Tin* yoitu^ ram** air poriudj 
rally Ljone over, all *’ dead hearts rut out, all rjojiiia '>» - 
collected ; the former are destroyed hy Imrnin", hy heini* eliath-ii 
ami fe<l to rattle or l»v buryinj* in a compist heap ; the latt* 
are taken from the earn* fi»‘M ami simply expos'd where tl,* 
pa r as i tie Hies ran escape or are left in the ti»*ld in a proper diJi 
or tray surrounded with water. Cutting out •• ile.nl heart ' 
should continue till May or June, collectin'* us lonir l ' 

possible. 

If possible, an early crop of maize should he ormvn to at 1 1 * 
the common Moth Borer (C/o/o), and if tliis is full of the cat-r 
pillars, it should he fed to rattle or treated m some manner 1 1 i’ 
will destroy the caterpillars. When the rane is liein*' cut. ti; 
‘‘bushy tops” should he properly dealt with, as containing W h :f< “ 
Moth Borers ; the rejected laired eanes which are usually left 
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field <is worthless should be <•* >11* *t * mI and properly destroyed ; 

| ;t v si m mi as possible after cutting, all stumps should be taken 
uid s.> dealt with tlmt the R ont-Rorer will not ho able to 
nplete its lift-. At the same time. it is worth while making 
tain that the stacked fodder is nnt a source of danger by 
. ilin^Motli borers {r/.»/o , and that the stacks are properly 
a ri d in so as to prevent the escape of the insects. 

These arc the <mlv practical precautions that can ho taken 
tins! horei". and thcv are within the reach ol every cane 
tW .-r in llchat. If tin y an- properly carried out. the groat loss 
u sustained from borers will la* reduced and the present low 
Id <if cane per acre men :im d 


KXIT A N ATION (>F I’LATKS 
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11 
i : 
i \ 

1 1 
i.v 
n. 
IT 
is 
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Fla i t XX 
M"th U**r< i 

Kiu.ini- -f Win I •> ‘h i 

H].*u k S| r. »t t * « i M ih i vi >ne'MV 

Mnth }k»r*T {( ’W> oinj o* r > 

Whin* Moth |»..rvt - •»., <'W 

M..th „f fink r.M . r i.Vc ' \r ■' 

Mu! It lif K**»t ILiivi t /’ ■.’»/ **A<I 't i ' e 
Moth of fSrrm IWer |.tv..^i. Muftis 
Moth *<f Link i.V 'iii/i' ;n«pi»o))‘*V 

While Moth llerei (>Vi>/v;i ly«l <uri/hi-$\. 
tirocil I tor I'r ( «*.</>*! ■r’u(*Hi' 

Hool Hor«*r i /WyiWh! »» r ^ i 
Link Horn I ,V. »«*»./ i-w 
White Hotvr {Sen 
Common H*»n*r ((li’’ 

Pupil of Moth I Wit i'Wo ora/^.r) 

.,{ Whit-* IWi onrpboO 

,,f Link iUr+r |,Vo»M : ;n.i 'ooMtiuio 

,, of Hoot Itoror (/WyorAu #*n*fAiirW/*i> 
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Plate XXI. 

Diagram of Cane Plant, showing work of borers in red. 1. Above U . 
track of the White Borer through the growing point out to the side. *J, j 
track of two fchde borers in the joints is shown below, these being the CViul. 
Borer and the Pink Borer. 4. The track of the Common Borer (CAi/o; jj 
shoot, the "rowing point not specially attacked. 5. Tin* Boot- Borer m 
t lie soil level. t>. The (ireen Borer in a shoot going down to the soil lew! 

Plate XXII 

Bushy Tops of Cane, containing White Borcr-i , tl.co? wer»* cut in bVt.t.i 
and sh uid hate been fed to cattle at once 




v. in !■ .)•> • >t ( 


in i- M ;> Wun > 1 »<-k 




THK HAND MAI/.K SHKU.KR. 

lir •) M. IIAYMAS, i. v - SI r.< „„h >. 

Deputy D\r' f r f *!;/>“» i f »i r- . f l'. 

Tut' i ' a •'in ill h im*1 im g >1* •in<-m f« >r removing the grain oi 
mi/.'- from tli** * ’oh Tin* principle of working is based on the 
of a M-n-w. Tho id-a originated from a spring which, if 
wad-- to travel up a eoh. will rein-uv th«- grain l«y its free end. 
rim the soring, owing to it' want of expulsion. cannot aeeommo- 
| :U ,. i^.lf to th- varying thickness **f the o.l. throughout. 

j( n t*>**nt it in two and attach, in the form 

.fa handle, ii spring which would allow it t*. expand. at the same 
dm,, r.-taining ami improving it' screw t*>nn. Hy gradual clu nges 
Mid impr*>vein<*nts it assumed tin- shape shown on Plate XX1I1, 
...h'i'ting of u wooden cro" handle turning in the head ot the 
implement two wood V shaped springs, continuous with the head, 
vd having at the other end the shell* r in iron or brass. Kxter- 
rally appearing in the shape of two opposed hands, while the 
inti'riial sid** of the op|si>ing and somewhat bent lingers form a 
fin, a!" >ercw set to a suitable piteh. so that when the point of 
tlw cl, i' applied to the shelh r and the implement rotated by 
Mon,' of th,* cross handle, (lie sen w grips the . oh, and the shelier 
tr.iv. K along it by reason of its screw arrangement, while the 
’buii". „f th,, ha„d removes the grain. The V-shaped wooden 
•pin 'allow the hands to expand and aecommodate the working 
tl. 'heller to the varying thickness of the eoh. A ring at 

Ik'- f the springs can be slipped forward in the ease of 

' .|y thin cobs, or if the springs should become weak with 

i '" m - ! ‘-I Use. thus making it efficient »£»>« at ” no ° 
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The method of working is as follows : 

Grasp the cob at the thick end with the left-hand, then tak- 
hold of the handle (B) of sheller with the right hand. Aj^lv 
the thin end of cob to * Then turn the sheller round and romnl. 
The thumb and tinkers of the sheller will be found to remove th 
grain and at the same time the sheller travels along the <*•«?. 
When the sheller lias reached about the middle id the ei.i. 
change hand>. grasping the handle (A) of the sheller with t!;- 
left-hand and the thin md of eob with tin* right. Then eontinii 
the revolving motion. 


FIRST MOTION. 

SECOND MOTION. 



The sheil»*r varies in priee from twelve unria> to one m;- 
four anna.' according t • > make. At the latter priee the in* ! 1 
parts are l>ra.<s and the whole implement gem rally all muml tnni- 
with a smarter tinUh. The implement i- simple, ha> nothin. ' 
get out of ord>*r and can be worked by any boy or woman witi i' 
fatigue About maunds of grain ean be shelled in a day 






A(; l\K T l/n ' KA I, SAVIN’*;, s IN BKNCAL. 

I!* - 1 A MINI \|i ill an liHnSH, i, , . 

.Vy l/l' if 1 . 

K v fkv country has it- savin;;-, and it is in th,> fitness of 

thin-:- that u* <u tin- formic-t agricultural pruvino. *- j n India, 

Ii- n^al should ]»‘.ss» ns a wvalth nf agricultural folk -lore. 

Lik‘> oth t l*»lk-l«n« v ( »t Min^al, tin-e agricultural savings 
iiv attrihiitcil to K liana, a mythical lady. who is -aid to have 
h»*n gifted with -up.riiatur.il a-t ro|<.oj r; d knowledge. The 
r- o| .u-hroudiiio 1 1 1 * n t with herniary my-t.T\\ mi niiiiiimn 
]! thi- country. may h. t<« kin! a r.-liohui- -auction to them. so 
tiiat tiny may he -erupu|ou-lv oU«-i\.d I *y tin intensely religious 
i" a-autry **\ t hi- country Tin -. Maying- are nm-ilv i ? t the f»rm 
■*! '.niplrts. dealing with tin* varnm- a-p*et-ot cultivation, ami 
,! ' ivpivseitttal as hrino addr* >-« d l»y Khana t«« her lathcr-iu-law,, 
haralia. W\ » i t In h -s tin y v . tv oft* ti i»* trav in tln-ir lan^uuoe 
!!1, i M h-t | s it i.»u>, tin rhy tin r to 1>< in. «*ther than a till, r of the 
x,i]i - I' '*r win. hut a cultivator would char u teris. tin* “ uncertain 
M 11 w ith patches o| cloud-, a> a ti* Id “ hrokeit up with axe 
e U -paile. or would consider it “a favour of l.itxini t Goddess of 

I “> tuin-) to have t In* eoinpouml o| hi- house tilled with vvator- 

lin l ami encumber ami feel ** In r pr< -cnee when his tliateliod 
! t Is eo\ el‘ei 1 with leaves of w at el’ - lilt ’loll. 

I hat the true cultivator must need* labour on ins own soil 
" 'pressed m the saving that “he who himself works or employs 
i:i -wvr* piins heaps and he who talo - uinhrella on his shoulder 
supervises the lahnurcrs in his lieldsl £aius half, while the 

I I h»r want « >t rice rends tin house of him who asks <juestions 
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(of his labourers) remaining idle in his house/’ Neither should 
one have partners in his field, for “only father and sou should 
plough one s field, tailing which take onlv ones ow 11 brother." 
Again, says another proverb, “he who having uxrh does not 
plough sutlers misery for ever. 

Kain is an important factor in the agriculture of India. 
And it is, therefore, only proper that in Heiigal, where then* is 
practically no irrigation, a largo portion of agricultural saving 
should relate to rainfall. 

Kain trorn about the middle of November to the middle <■?' 
January is very injurious to the ripening paddy crop, and hinder^ 
the gathering, drying and threshing of the crop, >o run the 
couplets, — “If rain falls in the month of A*frnha>j<t'> (middle 
November to middle iVoumber) the king him>«?lf goes aJ>» ,,f ging 
(signifying famine*. Also, “if it rains in ! } ’>ns (middle December 
—middle January), t; vi n the husk* bring money (>*> great tie 
scarcity). ” 

On tin* contrary, rain is very welcome from February t- 
April as the ploughing ami sowing season commences and a mo/t 
soil is ea>v to be ploughed Up, so goes tin* proverb ; “ It 1 1 1 * o 

be rain during late (/.«*., enrlv February) the holy land > 

the blessed king ’ (meaning there i* the indication ol i 
prosperous season) and also “if it rains in L fatitm (middle Mnr<h 
— middle* April) there will be growth ..f paddy. ’ 

Again, small millets are helped bv a shower in late February 
or early March, and we have* “it it rains in ht^f^r (nude- 
February- middle* March) ('hnvi and /\'en» (small millet.**) go • 

twice. ! 

Drought in late May and early June assists the yon „ 
seedlings of paddy to grow instead of being -wamp* d by r;u ■ 
but during next two months, m\, the rainy m'Akoii, we mu*t ha ! 
rain tor them, as nl>o for .sowing late paddv in tl*e high lane . 
this is expressed in the familiar sayings : “(It there be) a 
drought in Jnmthn (middle May middle Juno) and shower ! 
Ash tir (middle June- middle July) the earth cannot hour 1 
burden of crop*.." 
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During the rainy .season, an easterly wind would sometimes 
disjXTMJ a gathering cloud and without rain there is very little 
pi mn[h.vI ol a oood harvest, m» “il tin *re he easterly wind in 
J>h'ir and Nedkou (tin* rainy season),*' tin* cultivator is advised 
I-. ■■ liaiiLj up lu> plough and hi « *• > 1 1 1 1 ■ j * * r< 

Rain is vt*rv much appn . iat' d l»y the peasants in Rustic 
im iddli‘ Oet'ih. r - middle Nt»vrn*h. r} and is known in these 
a * 4 It ln lj »> tin* «*ars to euim* <»ut. and is very 

i J i'C< , ’*>arv |i»r tin* development « »t tin mi n. and “ Khana says that 
:x little rain in /wWo (^iv ■<) t\si<’e paddy. 

Now. having eouiphted tin* cycle »»t savinifs on the eiKect 
..f rainfall throughout tin* various months of tin* year, we shall 
■ rjw some of tin* saying on tin* >iu r n> "l rain. How far they 
;u<* predictive l haw mH. 1 1 1 aide to test. and I u r iw them for 

what they are worth. Rut in >oun* < >1 them at h i^t. there is 
< -nn* truth as in the fact that “ wlnn tin- fr* vir croaks inct ssantly. 
know it will rain ><>on, hut with thw is coupled tin 1 rather 
iii'Trdihlc saying in whh-h ' Khtna "ay** that it it blows north-cast 
on tin* tiiM dav of tin* year, tin re will he i ample) rain. 

Tl)i* ninth dav of tin* m*w muon in .RAoV i*-., late Juno) 
is n-oanlrd as a very d^niliraiit dav hv th»* cultivators, and rain 
"»■ drought on this dav is heliewd to oiw tin* forecast lor the 
y*ir. Says Khana. “Father in-law. what - tin 1 need of calculating. 
!“i it* on the ninth day of die new muon in .h ; eo\it rains heavily, 
in n>n> will walk over mid -ocean (meaning tlu-re will he drought). 

H * oi tin* other hand tin re he a lew drops of rain, tidies will 
«h‘Unl even m tin* mountain <e- . then will he heavy rain 
r or ■■u^hout the year), ai>n if it drizzle* f ho earth will shake 
‘Jh.!. r die harden of crops, hut if tin* Min < after the day’s labour) 
'■T* n Ids throne MiiilitiL' { l * , it there h«* a eloudlev* afternoon) 
ill- * 1 1 1 «• uf eiiltivalors will he sold m hair** (ni«"iiiinL r a very 
^ ,; »d year for them). The ram how i* aRo supposed to ojvc 
lt; T it io|js for tin* year and we lia\e ** it there he ramhow on the 
Ut ' isky) there will he drought throughout the year, while 
if 1 -re he a rainbow on the east there will he storm and 
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A writer in an Indian agricultural paper vouches for tin 
aeeu raev of the saving that ‘if the days be cloudy and the nigln- 
starry, these are the signs of drought, also that “ the easterly 
wind in HhnAnt. and A-<trin (mid August — mid Oetober) brings 
a downpour/ so the cultivator is advised to “go home aft» r 
cutting through the *vJ' (to prevent file field from being tlonded 
and the standing crop being injured). The halo round the sm, 
or tht* moon is also supposed t<> be an indication of rain, and \w 
have that “if the halo be distant, rain is imminent, while if tie- 
halo be nearer, it means Hood. 

i now conclude these savings on the signs of rain, with th 
one which foretells “drought or excessive rain in a 1 1 1 • • 1 1 1 1 
having five Sundays.' There ate others on the subject which 
serin to he even more vague and arbitrary than ewui -mm- «»t th> 
preceding ones. 

Paddy being the staple crop, receives the greatest uftriiti' : 
in these sayings, and so we have tin fav niirable eireum-tam • * 
for a good harvest summed up in a -ingle couplet thus. ”1 
\ the fields) are full (of water) in Cancer* and dry up in C 
also if they are tilled to their *ai> in Virgo, and if it ran- 
without wind in Libra, then where will ye keep your juiddy 
(so abundant will be the harvest.) 

The lowlands, specially in KaMcrn Jh-ngai. are iniindat<e 
by tin- overflowing of rivers during tin- rainy season. In* 
yearly inundation is also a very vital factor to agriculture e 
it leaves behind a deposit of sjlt. A high and sudden i '■ 
of water will destroy tin* standing crops, while a low and 
rise is beneficial fur the development of tin* plants. And so ** *n»- 
first rise of water in litusnkh makes the paddy grow twi 
The indications of inundation .seem rather <piee?\ thus M if it |s 
warm in I*on.\ cold in the pits will be tilled in by : , * ! 

first part of A*ftrit\ and Khaim says, () n y husband, there 
la: no water m Snihnrt and liinulra. Also, "if during mid A" n 
southerly wind blows, there will la* flood during the year. 1 ' ll 
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tlK' queerest of all is that which would foretell a good harvest of 
paddy from a good harvest of mango, and also a flood from a good 
M'Hsnn “I tamarind. ° 

(conditions of soil and of climate differ very much with 
different places. yet the above may he taken to represent fairly 
the circumstances for a good harvest in ;( normal year. But 
it would he absurd to lay down for the whole of Lower Bengal 
and for high and low lands as well that a cultivator would 1)0 
•‘happy and prosper in husbandry and also gain honour if he 
plants paddy within five days of the month of AA„lr. " Neither 
can it he advised with certainty to plant as much pulses as one 
ran from the Ihurtli of ///,.|./<o to th.' fourth of . Is, Also 
there is much truth when “ Kliana would ad vis,- a sou of the 
peasant to sow mustard seeds during tin- latter jiart of s,mr / 
{>. mid September to mid Uctohcrl Also - he who without 
tiausplaiiting chilli seedlings m A*/ee/r,f ,»r . 1 .v ,,-o - spends his time 
ui sleep and ill the h'ititl; and A'/riilnii/oit («.<.. the next two 
months) transplants the old seedlings, will not have to rill his 
store of chillies, as those plants will die of fungus diseases ' 

Again, among tin- sayings on tie proper time of planting 
is one which advises a Inishandnian to “plant turmeric* in 
Hiii.kiU, or .hnKih,i throwing away pieces and dire, to hoe the 
soil in Ashtir and Srnlun, and to make it thorough in 
(otherwise) says Kuril), what yield ran 1 give, if planted 
“ii any other nil Also, “it you don't plant < >1 

I'l'o/ luilhis eo lit/ Iihulnt>i,<) in fr,ilt/u„, then there will he topsy. 
turvy in the end, so also /*,,!,;/ ( 7 ro7,os,|)i//)i’s ,/n?re,? Boxh.) 

planted in fruitful, oj\, s twice the crops, 

Th «* savings on tin* planting of kamhoo are rather interest* 
n .i4- I Iujn \w have O brother cult i\ator ! plant ha mix »os eight 
uhits apart at a depth of one cubit. and after planting three 
uiidjvd and sixty olum|»s of them, lie ye peasant, on your hed 
11 ad” Presumably om* or two hamhnns fiom each elump. 
**«1d enable him to provide tor his daily necessaries throughout 
’’ year, lint the reckless cutting of bamboos would destroy a 
'imp, so a man wishing to preserve Ids hatnhoos must ho “as 
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stiff (sparing) as the twig of a bamboo,” for •* the cocoa nuts 
of the spendthrift, and the bamboos of the miser do not run 
short throughout the year. ’ Wholesale destruction is also repre- 
hensible in the ease of plantain, which is also a very important 
plant, as its flower, leaves and even the trunk are of everyday 
necessity in a household. Tlu* leaves serve tin* purpose of 
plates and are largely utilised during feasts even in the house* 
of the rich, while the flown* and the trunk are cooked up for 
meals. Nevertheless the “leaves must not be cut off as soon 
as planted/’ for that would injure the plant, and it is the peasant's 
interest to save a valuable plant “ that would provide him with 
cloth and food ". 

Ploughing is begun on auspicious days, and the Hi«du 
cultivator consults the village astrologer before beginning to 
plough his fields a new. Many stringent rules have been laid 
down for it. Thus, “Hear cultivators, >ay> K liana, when you 
go to vour fields with plough, seek out an auspicious moment 
for that, also let mu have any untoward news on your way, 
next ascertain the directions and begin ploughing lr«»m the 
east, then will vour whole labours be fulfilled without fail. 
The cultivator, also, should not “ take to his plough on the new 
and the full moon, for then his ini>*rv would la>t for c\er, 
his bullocks will have gout and he will not have food in hi> 
house.” 

That different crops would require different degrees of 
preparation of the soil i> laconically .summarised in a single 
coupb; t. Thus the radish regimes a thoroughly prepared soil, 
so ‘‘sixteen ploughings are laid down for it, and "half of that 
for cotton/’ a tap -rooted plant. Hut .paddy having crown root*, 
“half of that" (>. **., four ploughings) would suffice for it. whib 
“the betel -vine (would grow) without any ploughing. AI-* 
i the soil for sugarcane should he thoroughly pulverised, which 
requires a great deal of labour, so “ bt him wfio has grandson?*- 
oreat grandsons cultivate sugarcane/' Again, the soil for Mm 
(Arnt,i intlicum) is prepared by a spade, while ploughing ^ 
required for preparing a soil for (Sestinvim mthnun). 
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That some plants w.,ul«l thrive in li-l.t, while others would 
re, jture shade, has not also he,.,, lost sight of in these savings. 
Klmna would say " Paddy in sunshine, amt betel-vine in shade, 

(thrive) ; while *• though tile 0/ in shade would iteh t j le Inout j lj 

it Would do no other harm. " Hut it is to he doubted whether 
- the potato would eirelu round tie plant (<>.. abound) if planted 
near a hamhoo dump. ” 

X,-\t We come to the sayings on the soil. Different crops 
rcjuire ditleivnt soils, so w>* have •• s.imlv loam for paddy, 

and clayey loam to,- jut-. Again says Khana. Hear me. 0 
son of a peasant, plant /Vo' o„ the -mi.lv soil, for that will 
bring you to your desire s e,„|. 1 Also •• if you plant AW on 
the river hank, it will go three mbits dorp uiitlt r ground.'' 

The rich >»nl of Lower Bengal, fertilised for the most part 
hy ati annual deposit of silt, requires very little of artificial 
manuring lor the staple crops : besides in India, manuring has 
m»t hceii systematised and its utility is not M > \erv well 
mill* rsto.nl as in Kurope and Ammira. so there are practically no 
saying on the manures for fidd-erop* Nevertheless, there is 
soin»‘ very pra.'tical and -«.inid advice in these smugs ; thus “if 
otie scatters allies in a /w- ti. Id, Kl.ana says, there will he no 
■•nd of them t /.»■.. it will give plenty of yield*. In the case of 
haiuhoo it is advised ' to loosen thr soil m /»//*/ '<:, to put (fresh) 
'■arthfat the r<»>0 in f7<o»/r >t. for * with Midi ticatmcnt/ savs 
hamlMui, * I giou soon. Also “ Hear, ve * son of a cultivator' 
|*nt the husks of paddy under a clump o| haniL.o, for if husks he 
]‘tit at the loot ut a hamhoo two A o> of land will In* covered by 
the dump. Water in which tithes have Leu washed is said to ho 
^oo(l |r»r watermelon, while “chillies thrive in paddy-lands." 

While concluding our observations on these * rudelv-oarollM 
Hi in in phrase, in uncouth thymes’ we cannot hut admire them 
f,, r the broad comiin»nscnsc, and the keen observativc nature 
: hcy sometimes display. These also give an insight into the 
haraeter of our peasants. Though prejudiced and imbued 
n db a ti rm belief in fatality which is ingrained in an oriental 
mature, they have sense enough not to he solely guided by these 
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savings, however oracular they may lie represented. Xo culti- 
vator would hopelessly give up his plough though in the 
coming Bengalee year “Saturn is the king and Mars his 
minister, ami in vain would one hoe and plough, ” rather should 
he join in the pious prayer of our fathers in tin* holy Rig la, 
"Sweet he our crops, sweet he our cattle. 



WORK l*ONK TOWARDS THE IMPROVEMENT 
OK COTTON' IN THE BOMBAY 
PRESIDENCY 

IS v <; A (J VM M I K. c.t«. 

Ihijh’VuO ( 'niton 

In 17Hn, the constantly itinvaMti;' demand for cotton. which 
arose in Kur.»|M. after tin- invention of tin* •'team online and the 
labour saving machinery of the mi)K induced a representation hy 
Kritish manufacturers t«> the llniiourahle Ka>t India (\impany 
on the subject of encouraging and improving its cultivation. 
They part icularly specified tin variety from which the superior 
Dacca muslins w ere made. the supply < *t which was diminishing. 

In the Bombay Presidency cotton of the host quality was 
produced in Broach anti Ahmedahad. I hat of Surat was held 
to he interior and that of Kathiawar was said to he worst of 
all. 

In I SOU. it was stated that the district •»! Broach and other 
territories in < iiuerat. ceded to the Company in 1770. paid a 
poit inn of their revenue in cotton. In addition to the cotton 
rpceived thus, the Company purchased a quantity for shipment to 

t Tina. 

In l S I o two commercial firms represented that the purchases 
n l the Company had raised cotton to a ruinous price, and they 
;is > ■ <i (tovernment to withdraw its competition for a time. This 
it i| chiied to do. asserting at the same time that they did not 
1,11 o|Hilise the market. 

\ quantity of West Indian and American cotton seed was 
h>J mled l>y the Court of Directors with printed instructions 
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lor their cultivation, which, when translated into Guzerati, \wt, 
not considered of use to the ryots. In 180*), in consequence of the 
suspension of intercourse with the I'nited States of America, ,* 4 
great increase occurred in the export of Indian cotton to England, 
but on the resumption ot intercourse, the Court stated that a 
large quantity remained unsold mi account of the renewed mulr- 
standing with America and t(ie coarse nature of Indian cotton. 
In they ordered that no cotton should he shipped i* 

England on their account. They urged tin* neeovdtv of securing 
greater clean linos in the cotton. Ill** mixture ot *cn|'. aii<! 
.lirt wa> the chut object ion to its use, and thev rcpealedlv 
gave positive orders that the delect* complained of should b* 
remedied. 

In l •* 10 the Court directed tin* attention of the Bomhiv 
Government to the Island of Subset te as a suitable loculi tv f*»r t i j • 
cultivation of American cotton. On a report being called f r, 
it was pointed out that although >tray Bourbon plants had 
naturalised themselves on the inland. e\* rv attempt to eultiv m 
the species had failed. 

In 1810, an experiment with the sune spcchs on a bug- 
scale was conducted in tin* Kaira district nfftuzcrut ami result"! 
in failure, which was attributed to the lack of moisture, although 
the country cotton yielded well under tin* sum* ; editions. Thh 
trial having been conducted m tie* ^♦•>t»*rn part «*f tin* di*t!u‘ 
where tin* *od was e»>ndd*Ted <*hn tl v al fault, during tin* follow ;ig 
year tin* experiment was repeat'd in tin* eastern part where T- 
plant* grew luxuriantly without irrigation. The produce u.o 
reported on m hondon as being the* heit sample imported t r* uii 
I hi in bay raised from Bourbon seed. The expense of cultivati"' 1 - 
however, was -o goat that there was a loss of gs per cent, on ?h* ; 
transaction. Small experiments in 1*17 18 with tin* same specn ' ^ 
the Ratuagiri district were reported to have Is t n entirely witr'a**' 
toi\, lo encourage the extension of Bourbon cotton in tin* h cm 
di*tiict, the (collector was authorised to offer substantial prenn no* 
\nr successful cultivation, hut even this inducement seems to have 
failed in its object. Bourbon cotton subsequently sent to 1/ 
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lii 'in this district, was not received favourably in the market 
wlu re it was sidcivd to show si on, of deterioration. 

In tiie consumption of cotton had become so enormous 

that the ini|.ortunee of improving the quality of Indian cotton was 
pi'-sed iijion the attention of the Hast India Company. It was 
tl.Miieht that some means should |„. d.-vis.-d to divert the steady 

t'-r the new material fro,,, the Cnited States to 

Hritisl, possessions. It was assumed that the inferiority of 
Indian cotton was due only to defective m-th-ds of cultivation 

winch o, id, 1 he remedied by the applicati skill and capital. 

Tie- Court of Director, asserted that the Cuzcat eot,o„ was net 
suitable lor tin- British mai k.-t < >11 account of it, very short staple, 
and this delect existed j„ ,pjt,. of tie- fact that < hiz.rat was eijtial 
m iiehii-ss and fertility to any part of the world. The attempt, 
at improvement, had been coutimd t*> tie- introduction of Hour- 


|M»|| 


*Mnn only anti h id imt I,. » u ,»tt. mitt I with >im t-s 


l.'.ld hll. Ilbolotloll Mioe.st.d -tie exp, die,, ey of attempt 
i! '~ "" a s,,mi * seal*' the ' nil i\. ot all the finer '<•, t, .,f foivion 

mn "" 1,1 (ll!,; ""t and distinct parts „f India, under every 

lilh lit citeiiinstam soil and climate, and >,| trausmittino to 

r ^' an,,, l * n th*' Ant*rii\»n manner, sample *T the cotton 
l tm ci »i 1 1 j h'n*i s. 1 1 ] with tin* «Mt(«*ns <>| i*tln r cmintt it >. ‘ 

^ 1,1,1 1 1 >il‘ ct.il's \sn*tr Ul^rntlv I D the Mlhjrct to tin 

^"nih.tv <;.,vc 


i at 


niiih'iit in l*!»ruaiv l s J!‘. iliicctin^ it to >, h< t >t 
n Jl *‘ r ' H 1° "'r\v tin- purple of an experimental plauta- 
1,1 V "" X " f ll»«* State They Ml^estnl. as a tvihinrnce- 
nt< ^ u ‘ rar, dul cultivation of the finest indigenous kinds in 
h as tl* 1 * fi'tn'iti of Itcni'ul {tin’ I f ova Muslin Cotton) 

1 I Ha- hi, s t ilescript i,»n.s ^luwn at Broach ami Surat. At tin 4 
Uh 1,,nr a supply ‘>f (ieot^ian ami New Orleans sml was 
1 , liny also pmp,»<d that experiments should ho made 
*l‘t? fitter sorts « if ’exotic cottons in \arious parts of the 
u ’ n, ‘. v a,J d especially in the districts mar the coast. They 
I M ? I(, connnended the distribution of ootnl seeds to the rayats, 

* u> HVVar, I of premiums to those who exhibited superior 
1 '• j uh| they also sanctioned the lease of lands at a low 
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rental to all British subjects disposed to embark on cotton culti- 
vation. Subsequently a supply of Iplaud 1 «corgian, New Orleans 
Sea Island and Deinerara cotton seeds was sent to Bombay, with 
printed instructions as to their cultivation. Two of WhitiitwA 
saw gins were sent with the sanguine hope that they might expaini 
the cotton trade prospects of India as they hail already done thov- 
of America. 

1 he Bombay Government established experimental farms e 
Broach, in Guzerat and in |)haruai and Khandesh. A t»*;\ 
plantations were also ordered to he niade in Salsette. Th 
Superintendent at Broach commenced operations hv pureha^nr^ 
small quantities ot seed cotton which he had cleaned under 1A 
own supervision. 1 hr cost ot cleaning l»v the font roller 
prohibitive, but the cotton was considered excellent hv the l,»»hd 
dealers, as wa« also the cotton cleaned by the / /ooAo or h e*; 
gin, but that prepared by the American siw gin* was injured'- 
greatly that the staple wn> cut to pieces. 

In the Southern Mahratta Country. t hr * Superintend* ?. ? 
decided to adopt the following line of action : to clean thrce’t<>: 
in an economical wav so as to merne-M its value without addng 
too much to the cost ot production and to distribute seeds o| ?h 
best Guzerat, New Orleans and other annual cottons, so u* ? 
produce new varieties of the staple. The cleaned cotton u f ;i- A 
he produced during the first year on a small scale by more c.ir-tiL 
methods ot picking and ginning, was favourably reported on, hi- 
be tailed to jwrsuaile tin* ray at* in general to adopt his sy-o ne 
He represented that the bad state of Dluirwar cotton was i ,; c*y 
due to grave faults in the mode of packing and carriage, thi> h-ug 
to carry it in loo^e bags on the hack* of bullocks which -ot‘ 
daily loa<led and unloaded on tte ir wav to the coast. The us* 
established at Sigehali was not prosjwrous, and the yield* li" 11 ' 
exotic cottons were small and unfavourably re| sorted upon. 

As the results of Is months’ experience on his farm at pui'b 
in Broach, the Superintendent averred that no improvement , 
be exacted from any alterations in the mode of eulu v:itin * 
cotton in Guzerat. Finally, the experiment* with exotic otM* 



IMPROVEMENT OK COTTON OAMMIE. 


139 


uviv abandoned tin tin* ground that there was no probability of 
tli'-ir returning a reasonable profit to the cultivator. 

The Superintendent at Dharwar in ly;ia arrived at tile 
conclusion that the cultivation of perennial cottons would not 
■ xtend throughout the district. I he Collector, being referred to 
Mr his opinion, said that after five years of experiment* no ravat 
even in the vicinity of the farms had taken up any foreign 
.•ut tons, and, moreover, that im one had altered Ids method* of 
, .iliivatioii nr other jiro<*esse> in any wav whatever. It was also 
ivportrd that all cottons <»f lung staple ha<l become short, and 
that tin* American sawgins had fail'd by cutting and twisting the 
staple, while the indigenous font rolhr was not adapted to foreign 
oil tons. In 1 s:*t5 it was decid'd to abolish the experimental 
firm in hii/.erat and tin- Southern Mahiatta (Country. a> to con- 
tinue them longer was held to h. a \\^ |e>s expenditure of the 
puMic money. In tin- same y*-.*i . it was provd that tin* sujj and 
••Innate of tin- Deccan w<-ir n<»t congenial locution. 

In ) s |o. Dr (lihsoii Mat'd his cniiv action that, of the exotic 
cottons, only tin- New th leans >u»vo d« d under trial in tin 
1 ^ ccan. and lie also urged tin- futility of further experiment* witli 
IVniambtico and Kgvptmn cotton* in inland situations 

I Vivat** .speculators w!n» avail' d t Immseh es ot tlic facilities 
granted to cotton cultivators net witli in* sin a ss in their enter- 
['11"'', and Sir J. H Carmic. tln n f iov« rnor of Bombay. asserted 
that “cotton culture holds out in* inducement tor any private 
pel's' ui who knows what he is aRmt. to engage his capital in any 
■*1" ■dilution on a large scale ’ 

for some years smI*c(|u< fitly only a few measures were 

n towards the improvement of Indian cotton. Cotton seed 
V; *s distributed and advances wn< made to certain persons and 
"‘no ia| unsuccessful attempts were made to improve tin* (Vo7>i. 
.Am kgyptiaii machine was pimed to l*c no hettcr than this. A 
^aiii of £ 1 00 was made hy the Court of Directors as a 
l ,Ir Muum to any mechanic who could produce a serviceable 
ni,, d , l > hut even then no promising result was obtained, Ihc 
lee, « i ninent in IHUti repealed the tax ot Rs. - l - each 
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( /oo‘/o, whether worked for one tiny only <«r throughout tin* 
season. I his tax produeed Rs. 14 , 001 ) annuallv. In t io* 
following year, l,jO0 additional machines were being worked in 
the town of Rroaeh alone. In I S:4*). tht- loeal authorities wem 
directed to take steps to abolish the k*»h system in (Juzcrat. It 
had hitherto been the regulation that the rotton crop was stack* <i 
in the or village farm yard until the a^i-oment was paid. 

In hS!S, the growing necessities of the RritUh manufactur< i - 
again compelled them to submit their periodical petition tm 
supply of improved Indian cotton. Tin* Court of lfiivetojs, 
which had always responded willingly hut unsuccessfully to this 
cry, resolved to secure tin* s«*rvicrs nf experienced American 
planters f**r the purpose of training euhiuitors in the hi o 
methods of growing and cleaning ruttoii. 

Three American plant* i s proceeded to Rjoarh in I ^ |(», and. 
as usual, arrived too late to start tin* actual cultivation of n.tt.-:, 
that season. 

In tin* follow i fig >*a>oii. they sowed New Urbans seed ii. 
three farms, hut tic* plants thrived haillv that tin* total prodn • 
did not amount to a hale of cotton. A plot of Sea Island w 
also entirely destroyed hy inserts. An experiment was also mad- 
with a «|uantity of indigenous eotton cuhisated in the Atncii* 
ruanm-r, 1 >i it tin* cotton ultimately pro-limed was not in anv w.ty 
superior, either in quantity or ijualitv. to that grown hy m\at- 

Tin* Annrnan planters wriv convinced that the N* u 
Orleans couhl not he profitably introduced into ( iuz* rat. I m t tie \ 
believed that tin* quality of tic* indigenous cotton could '*.■ 
improved. 

The tine** Americans so despaired of success that * : > 
resigned their appointments and left tin* eoimttv. 

In 1 8 i- hk otdy five small plots were prepared and >" ui 
with New Hrleans, Sea |*land and Romhon seed, hut the prod .ft 
collected from these only amounted to alx>ut 11 pounds per w *’ 

The exotic cottons of the year 1843 14 failed, and it v iS 
now accepted as proved that the soil of Hraieh was unsuit o : f h ¥ 
for the cultivation of American cottons. 
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In 1843-41, nothing was done beyond a^ain den jonst ratine 

V ^ O 

that tin* saw gin injured the staple of Indian cottons. 

In 1M1>. alter a lew yea is of misdirected efforts, t lie 
( invernnient »d Bombay d« ridel to abandon further experiments 
at Broach. 

Tin* results of ill** whole j i* s of i \p» riiiH iits at Broach 
] i ; i \ < been summed up a> tin s** : ‘ S n.c kinds < \ exotic cottons, 

,arl, tin- New <hl*an> and Jh -m 1 ** n. yi» -]■]• d occasionally a 
small crrtp. u Inn <*iih i \ at * <1 a- ”:ird«n plan's, with great rare and 
j t -it *\p* ns**, hut liny m v» r t srapt d jutial damage from tin* 

. |Vr. N«»t tin- '•■ason. Wlii-h tin* '.tun- kinds wen* cultivated oil 
a larger m ah*. «\» n with tin* l: i* at * i skill, labour and ear* of tin* 

• \ j i» i inn-hf d • stahli'hiin nt s, tin clop invariably laih d. The 
['•'ssjl.iliry o| raising oai'hu -:unp!» > of an\ kind « *f cotton, 
anywhere, by uidunio d care and t \] < hdinil v. is scal e* lv doilhu d* 
hut tin* feasibility of doing *o up**n t- nns w itldn tin reach of 
tin* rivals and within the actual mark* t v dm of tlie article, has 
! i"t 1 o -» n d'Hini st rated at Ih'-ah. It was pr<*v» d that. by double 
tit*- rare and attention and un*i» llian d< -ill *1* tin- expense *4 the 
i .at n e eultix ati< <ti, a large vn Id and b« M< i and el* am r ijuality 
might he obtain'd fi i uii the indigt m us « . 1 1 » n than the royals 
‘•in pioduee. hut not sutli< i* ntlv s<,to i»jay the additional outlay, 
aihl, linally. that the native ooU»*m. when cl«-;t:iul hy the American 
mw oiu, was g**m rally injur* d in its Maple. 

In the Surat. Kaira and Ahimdubad distiiel> experiments 
with l pland (leorijian. Bourbon aisdotlar exotic cottons ware 
'•'-ndueteil I ii - 1 w eeji the \ .,a|s |sju I M’»n. hut in e\ * I V ea>e these 
huh d and tin* same unhappy results w«ie r\j iiienccd in some el 
th Dirniii districts and Thara m tin Konknn. 

In Is 1 1. if was proposed to it s! th* animation ef improved 
v 11 mties of cotton ill the KhandesJi district. New Oilcans t\ ;is 
l*o 1 1 . and, as usual, having faihd. (ho eminent ordered that no 
higher attempts should he made in its irtroduction to this district. 

“pile of this discouragement in 1 > IS- lt>. Xcw Orleans was 
,l ” mi sown, hut owing to an adverse season the crop was 
mm uiclv short, and if was eonsidrivd by the merchants as being 
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superior to the indigenous cotton although inferior to New 
Orleans. The yield of exotic cotton was calculated to be about 
one-third that of the indigenous variety. In lNnf>. the culti- 
vation of New Orleans cotton had practically died out and 
the rayats emphatically expressed their conviction that tin 
climate and soil were absolutely unsuitable for it-' culture. 

In Katnagiri in the Koiikan. experiments with Rourhnu and 
Sou Island cottons at first were promising, but further trials on ;t 
large scale resulted in loss. 

In the Relgaum and Oharwar districts, experiments for th< 
introduction of Xew Orleans cotton were coininenred in 1st::, 
and after some reverses the cultivation of the plant became fairly 
established, and it has maintained its hold in certain fuvourabh 
situated Talukas up to the present day. 

The net result from the expenditure of money. -kill and 
experience during nearly M) years was that the New Orleuio 
eottott was successfully introduced into the Karuatak and that u 
n-fused to grow with certainty in any other part* of the |Yeo 
denev. This remains the only exotie cotton now grown as an 
annual field crop in India. All perennial Ire** varieties have \» < i. 
definitely proved to be unreliable as sources of profit. 

Throughout the wind** of the history of the attempt-- |n 
improve the cottons of India it is sufficiently evident that n<< 
consideration was ever given to the chance of improving any 
indigenous variety by scientific methods ; the sole aim seemed t" 
he to compete with the American market by introducing 1 1 o- 
cultivation of its chief cotton varieties into India. The follow 
ing remarks written hv J)r. Forbes Watson afford ample food f • *t 
reflection to the agriculturist. 

*' It has been pointed out that, as regard* length of stap>\ 
the eotton of Western and Southern India compares favound , v 
with that produced by the short stapled cottons of the 1 ni ! d 
States of America. The principal objection to Indian cotton i s 
its great impurity caused by the admixture of broken leaf and 
crushed seed which it. contains. These objections vvill prolud-i,' 
never be rjuite surmounted, bemuse the presence of leaf is ,sl,r 
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t,i the greater dryness of the Indian cotton plants at the time 
of picking and the presence of fragments of seed is caused by 
tin* firmer adhesion of th»* cotton to the seed. Indian grown 
,‘utton from acclimatized Bourbon and upland Georgian plants 
is freer from broken leaf, showing that it retains one special 
.liaracteristic of the American mtlnu plants in which the leaves 
r< niai ii in a more succulent l ondition throughout the time of 
harvest. 

“Another grave ohjrriion t ■ > Indian rottnii is the injury 
u hicli it suffers from neglect or adulteration. 

■’To remedy this last and fatal detect a Cotton fraud Act 
was brought into operation in Western India in IsM. but it is 
doubtful whether the attempt to improve matters bv legislation 
was successful or not. However, ton* of earth and sand were 
removed from cotton during its operation and tin* mixture of 
inferior with superior ipialiti» > was preuntedtoa certain extent 



SANN HEMP, AM BARI AND Afi.WK AS FIBRK 
CROPS IX THK CKXTRAI, PROVING *KS 
AM) RKRAR. 

I'.v 1). CI.or.sTON, R<-. 

D jmty /) i < v > a >■ > ( Aj > icftltnr*, I‘> me-.* uni 

Thk only Hhi ♦.* crop-* otlcr than cotton grown to any 
extent on a Held seal** in thoe Provinces an* Sami lo in]' 
jo/nrl) aln) Anil'/UI r/ltt„'ihn.ns). i !p 

total area in under ti I u ** en>p> other than cotton wo 

’)5.40- acres in the Central Provinces and o2, : h>l acres in H* i c 
Sann is always grown ns a jaire crop, hut Amban is only 
cultivated as a mixture with other khmif crops. In Ihrar it ' 
estimated that iM.OJW acr**s were actually occupied by Aud-an 
in mixed crops, and .VJiij acres under Sami. The an a oempi-d 
hy Amhari in mixed crops in the Central P*«>\incrs i* n- t 
separately computed, so that the return of acres sIioa* 

the area under Saim alone; no estimate can he attempted ot 
the area under Amhari. 

Sana or Jubhulpore hemp (( 'mtnht rin /"mva) is a legmen 
ous crop cultivated in thoe Provinces fur its fibre only. 

(!r*>t()btvm yinro<t is Mipposcd to he the only variety gi’o’.wi 
locally, though Roxburgh calls duhhulporc hemp CjVoAom' 
Oivnjol.il The correct botanical classification is a matter wii - li 
has not yet been authoritatively decided and requires invest!, i 
tion, hut it is generally hcliexed that only one variety is groan 
throughout t lie Central Provinces and Renir. It thrives e, «ll 

on almost all kinds of soils that, are free from water-loggr g 

The land on which it is grown gets wry little •cultivation, h 



<UNN HK\H\ AMBAK1 AM) AUAV’E : f’LOCSTON. 


145 


b usually ploughed *>r bakhared < in tlie ilry weather, 
followed by on** haklmring after sowing the seed in t lie beginning 
nl tin’ rains, lb** seed is .-own broadcast at the rate of about 
'ii lbs. per acre. 1 he croji i> a vigorous grower. requires no 
weeding, and is sometimes ohi grown on /oas-infested land, 
where it is supposed to be effective in killing this obnoxious 
u» id. I In* plants attain to a height »>f ^even feet on «niod land 
and from f to a b et «>n poor land. 1 lie crop i* generally eut in 
I )eeei nber by which time tin- -* * d i- matured. The crop is cut 
with sickles and bound into bundles which are usually stacked 
in the field till March or April. By postponing the time of 
lotting till tin- hot weather. a mueli shorter period of immersion 
in water is found to he Million nt The bundles are steeped in 
>ti«anis or in ponds made m ar \\<*!k Pirty water is always 
preferred as it ha-ten- fi vtm utation. Tin* bundles are placed, 
leads and tail-, two tier- deep, and are weighted down with 
"tones or mud. \\ hen tin* water of a -fleam is not sufficiently 
deep, a trench i- <lug into which bundles are placed and covered 
with tin* mud taken from the trench. In retting, the bark is 
partially remov'd by draw ing a handful of the stalks between 
■ he thumb and tir-t Huger. The stems are then gripped one by 
"He. 1 he fetter, having broken tin* lower end of the stalk 
s(t as to get a five end of the tihr* , grasps this end of the stalk 
with his left hand and n inovt s the fibre in strips by running 
up the thumb ami first finger of the right hand between it ami 
the stalk. The eo-t of retting is considerable. Pay labourers 
"U ihc Kxperinieiital Farms produce about 4 lhs. of fibre per 
day only. ( ‘ult ivators commonly pay one pice per luuulle for 
n tting. If a suitable machine could be secured, which would 
struct the fibre at cheap rates, a great impetus would be given 
t ,( the cultivation of Sunn. In some places baling presses have 
b» - n set up, so as to reduce the cost of carriage. 

When the grower keeps the fibre for bis own use or 
M ds if in small lots at the bazar, lie washes of! the mud attache*! 
thereto, If it is to ho sold in bundles for export to Bombay, 
• M, uie cultivators not only neglect to wash the fibre but even 
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take steps to increase the weight by fresh additions of sand i>r 
mud, always taking precautions to cover the outside of the 
hundles with the cleaner material. This method of adulteration 
has given rise to serious complaints in the trade. It was not 
noticed till the famine of l;s‘)o — i‘>0! when, owing to the great 
scarcity of water, Sana had to he steeped in muddy water, which 
resulted in the export that year of very dirty fibre. As tic* 
buyers had not suspected this, the fibre was sold at good price-, 
and the cultivator, assuming that this form of adulteration could 
he repeated with impunity, adhered t<> the practice. In I:ci7 
Messrs. Kiddle. Reeve t V ( V complained that some of th- 
fibre that came from certain districts of the (Vat ml Province- 
contained as much as SO p*-r cent, mud, while that received fivrn 
Konkan, Guzorat and the Deccan contained less than 2 per ecu?, 
They were fully convinced that the mud was wilfully addnl 
The steps taken by the Local Government to stop tin- 
malpractice were so effective that in l tin- the same firm report- -1 
that “ the extraordinary admixture of dirt which appeared in 
the hemp offered for sale during the past two years, and no o -* 
especially during tie* la>t (‘old weather, has almost entirely 
disappeared from the supplies which are now arriving in consid- 
erable quantities. But in adulteration of the fibre '.\o 

again practised, and the same firm again drew the attention - f 
the Local Government to it in the following terms. ** Diimu r 
the past season, IDO.J-Oi, the mixing of earth with the fibre li e 
been carried on m a very gross manner and to an extent e\- ii 
greater and more general than during the worst period prior m 
our invoking your assistance. The Local Government on -* 
more Used its influence through its I >iatrict officers in clieekit ^ 
this wholesale method of commercial swindling, and its measur e 
were again successful. In districts from which the dirtiest fib ?, ‘ 
had been received, the names of* local buyers (middlemen) w» i 
taken and forwarded to the firm for the guidance of their 
agents. 

The area under Sami in these Provinces has he- n 
doubled during the last |0 years. The principal districts 11 
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which it is grown as a fibre crop are in the (Central Provinces — 

Hi '(ill 11,323 acres, Seoni *,(545 acres. Mandla .5,814 acres, 
Nursinghpnr 4,851 aen*>, Jubbulpuie 3.8(57 acres. Raipur 2,390 
.-itTcs and Nagpur 2,*HO: in Ihrar- Yeotmal 3.10(5 acres. 
IhiMaiia 2, (Hip and A kola 2. ((25. Tin* probable reason why 
die cp'ji is largely grown in these districts i> that aboriginal 
cultivators are numerous and imt that climatic conditions are 
j.. ctiliarlv favourable. I he Spanish- Ainer ieau war gave a 
ci.iisideiahle impetus to tin trade, a- the prie. of Manilla hemp 
from t‘l 4« In * 1 per t‘»n in 1 >!»7 to i.v>2*l<Mi in I .*■'99. and 
ill*- much iinproxed Satin Inanp was h»und to a go«>d substi- 
intr. Prices have hern well maintained » v» r since ; at present 
if ranges from Hs. > to D a mautid. at which price Sann. it 
^fuwn on land suited to tic- crop. will pay better than some 
other crops coinnioiily grown at present. Moreover, its eultiva- 
ii ii i> well understood and the crop is a hardy one. s<> that its 
cultivation is likelv to r\t«nd It i> tally leeogni/ed tliat land 
i- mhstant iallv hcnelited hy a t‘i op of Sum, which is considered 
ci|iu\a!ctit to a oim hI dressing of niauurc lo a limited extent 
Sann is also grown to plough in as a green manure, particularly 
for irrigated wheat in Ximar and sugarcane in Ih tul. 

A careful estimate >.f tin comparative costs ot cultiva- 
tion and outturns of wheat and Sami, show> tliat the latter is 
1 1 1 • • mure profitable crop, laind is not ordutariK manuicd m 
tlii- wheat tract. The cultivator either Uses his cattle dune as 
fuel for Ins own purposes, or sells it m the nearest town whole 
flit re i >4 always a good demand for cow-dune cakes. I he wheat 
on Mich land, impoverished as it is in nitrogen, is invariably of 
'tunied growth, attaining a height of about li feet only. Sann 
hi ii|o able to get supplies of nitrogen from tin* airflows nun Ii 
iif re luxuriantly so long as tin* land is well drained. ihi the 
"''■11 -drained deep alluvial soil alone the hanks of sonic mers. 
C. uunonly known as AmWmr, which is excellent land for wheat. 
&iun cultivation is so much the more profitable that it has luvn 
lutgoly substituted for wheat. In some cases tne tenant who 
»i;.y not he a proficient Sana grower himself or is pevhnp* 
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influenced by prejudice, lets such land to liowls and other Ion- 
caste cultivators who arc expert in cultivating Harm as well as 
in preparing the fibre tor market. These sub tenants are said 
to pay as high as Rs, jO an acre for good l\urr/rn\ and the 
crop of Sann grown thereon is said to fetch as high as Its. Ion 
per acre. It is believed, therefore, that Sann can be grown 
more profitably than wheat in the wheat growing traets. ewn 
after making due allowance for the co>tly process < it band-rotting 
practised at present. Its eiiltivation has r -xtciided and will 
continue to extend in that tract if pliers remain as high ;o 
thev have been of late In the cotton tract no, extension ^ 
this crop can be looked for, as cot hut pays better even thaii 
Sann. In the rice tract Sann c«»uld be profitably grown « 
much of the land that is at ppM-nt reserved for eo)d-\\catb> r 
crops. 

Anvthing like a rapid * \ *11 «»f Sann cultivation 

will, however, be impossible for tin- following nasoiiv Many 
high ca^te cultivators are prohibited hy religion^ prejudice * 
tYgin growing the crop. 1 bey will grow Ambari tor th**ir own 
use, but Sann never. -Tie* cultivator who grew it in drtiaih- 
of caste rules was outcast* d. Its cultivation has, bo\v«-\*r. 
proved so profitable of late that *ohm* high caste cultivator* ii t\- 
waived their religious prejudices, and now grow the crop. I f 
good K'ltthi com prom ises the difficulty by employing a I o»nd "j- 
other low caste man to sow bis Sann seed forjietnp. Again, '■!’ 
labour necessary for retting the stalks is expensive, and consiu* r 
able difficulty is often experienced in getting sufficient wnM m 
the* dry season for steeping the bundles of stalks. The eiillivamr 
in the rice tract is not willing to grow a Ihnnf crop such as S i on 
on his nth* land, as he already complains of tin 1 shortage of lal ■ : *r 
to transplant his paddy owing to the great amount of work deinn 'd 
ed of him within a short period of time at the beginning el 
rains. What be wants is to distribute bis work more equally 1(1 
the w hole year, whilst the extension of Sann cultivation w 
have the very opposite effect, The most formidable difficulty 
all in the way of extending the cultivation of this ot any eiti *' 1 
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fibre crop is not to prove that it is a more profitable crop than 
other crops, but rather to overcome his prejudice against growing 
■in v crop which is neither a food for himself nor his bullocks, more 
^specially if its preparation for market entails a good deal of labour. 
At present then the cultivation of S um-hemp in these Provinces 
is >till to a large extent monopolised by low caste cultivators, who 
find it more profitable on the land suited to it than any other 
unit l igated crop grown. .Some <>\ these cultivators are sub- 
tenants who pay extravagant prices for good Sann-growing land 
in virtue of the profit they derive from its cultivation. Despite 
the prejudice against the crop, its cultivation is almost sure to 
coutiiun* to extend if juices continue a* high as they have been 
jw the Inst year <*r two. Ih-itig a leguminous crop, its power of 
rmioliing the soil in nitrogi n should iroommeiid it .is a good rYoft 
t«> grow in rotation with envals. 

Tiie ana under .Sann he mp in tin* (Vntral Provinces has 
hirivascd from ‘jo.tml a -re** in l>uG t.> |ti J aeres in 1!ui7. The, 
total <piaiit it v of Sann hemp exported and the \alue of the same 
f i • > 1 1 1 1UIM to pair. ah* >h"\\u 1 **•]* * w 

Wt 1*1.1. Wit* 

M,!< K*. 

ino ... ... ... 

V«.;. ... ... ... 

j>. i; ... ... I 

Ambari or Peeean lump . om 'd-^es) is also 

to a small extent in the>e Provinces. Its fibre is inferior 
to that of Satin, the bazar priee per tnaund being about Ps, G. 
1 am not aware that their outturns have been experimentally 
compared, hut tin* general opinion is that Sann gives the greater 
minimi of fibre also. In the ( Vntral Provinces. Ambari is grown 
' ]>iy as n mixed crop with jiinr, tur. lining, urad and cotton, the 
c< o ,i moil practice being to mix liaif a pound ot Ambari seed with 
that uf the principal crop. Tins method of sowing Ambaii tends 
t" give rise to branching in the plants, but as the fibre is* only 
N'h’iired for the cultivator's own use. this is not so important. 
Th- re doc 8 not seem to be a great future tor this fibie ctop in 



150 


AURIITL’ITKAI. JOCRNAL OK INDIA, 


[III, II 


those Provinces. At present it is ijrown on a small scale in 
preference to Sunn because of the prejudice of the growers 
against the latter crop. 

Agave is another fibre crop which has been but lit th* 
exploited in these Provinces. The species common to the Central 
Provinces is believed to he .b/'ov r-mfo/a species. It is usually 
grown in hedges around grows and gardens, but nowhere* in 
abundance. It is very seldom utilized for the extraction of fibre. 
In the K a ward ha Feudatory State adjoining Biluspur. it h 
cultivated on a somewhat larger scale and its fibre is used not 
only in manufacturing ropes, but also in making valuable cloth: 
ami the root is used in the pn •cesses employed in the manufacture 
of gold and silver ornaments. The cultivation of Agave is n»*ver* 
likely to become popular in these Provinces. As in the case of 
#</•«, the better class of cultivators are prejudiced against it. Tin* 
labour involved in pounding tie* leaves in the process of extract- 
ing the fibre is considered both hard and degrading, while tlr- 
juice of the leaves produces <*♦ o r •It'rwttiti'i on the legs ainl 

arms of those engaged in extracting the fibre. The prejudice h 
perhaps due to the fact that tie extraction of aloe fibre h < 
regular jail industry and riot n common village practice. A cp*j» 
which gives no outturn for fie- first three years dines not appeal t - 
the average* cultivator whose tendency is to In A for spndy 
returns on his invested ea[>ital. Again, cattle destroy the crop m 
itvS young stage, if the cultivator cannot afford the noces-nv 
protection for the first year or so. And finally, on soil- "t 
average fertility it is believed that the crops grown at present n> 
more profitable. Aloe cultivation has Ih***ii largely extended "I 
latent the jails of these Provinces. The specie* grown are chi' -fly 
Af/firr eauUttl f and A*f<irt‘ t'Hjuln rar msnhtntt. Mnj or W. H I -:ine. 
i m.s,, I fispectorT General of Prisons, ( Vntral Provinces, had S7. f 
aloes planted out last year in the various jail gardens, of wlc'li 
17,57.? were planted in the very thin latcrite soil known ^us 
round the Kaipur Jail. At these jails all the work of cultivat ;•»». 
of extracting the fibre and of making it into ropes, rugs, et< , is 
done by the prisoners. This industry is a most suitable one f°r 



SANN HKMP, AMI5AK1 AM) AilAVK : CLOCSTOX. 


151 


jails as it affords labour at all times of the year and of* different 
di-M’ees of hardship, from light to very heavy tasks, and is, there- 
fore, suitable for all kinds of prisoners. The only retting machine 
that has given satisfactory results is Winsor’s. One of these is 
already in use, and two others have been ordered for districts 
where the jail population is small. There seems little possibility 
of tin* cultivators taking up tin* cultivation of Agave as a fibre 
<Top for reasons already explained. On the bhuta plains of 
('hlmttisgarh, however, where there are hundreds of thousands of 
;l , M vs of waste land lying unused at present, it may he possible to 
Ntart aloe plantations : but if this i^ to hr done successfully, the 
w ,,rk will have to he undertaken by an enterprising firm with 
suflieient ea[)ital and practical knowledge t<> manage it properly. 
It has vet to l»e proved, however, that tie* aloe ran be profitably 
grown for commercial purposes on these murram >oi)* without 
irrigation. The plantations started at the Jaipur Jail should 
no|\ r this problem. 
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Katka is a Gujarati name i'iven to the hairy caterpillar*, 
the following three .species : 

1. Aui*w’t‘i Hull. ‘J. /oe/oeo. (Vain 

A. Arns't’tii Cram. The general characteristic*. nf tin •*•• 

insects in Behar have been <l**seril>e«l in tin- thin! issue of Mr 
A gricultural .Journal of India, Vol. 1. page |s7, wln-iv tin* umtie 
were figured in colour. The three specie* differ a little from <<!.- 
another in points of minor importance, and so tin y have* not K---?; 
describei l separately here. 

In almost all part* *»f Gujarat and Kathiawar, these ins.-. ♦- 

are to he found, and arc known by different names in differ* ii r 

part>; Katia (in Baroda and Kadi districts), •• Bava '<r 

•• Kutra" (in Kathiawar). Generally, these in*eet.s appear afo-r 
the tirst. fall of inoiiso«»n rain and attack the newlv growls 

crops. When the eircum-tajie^s throughout the year are favour- 
able to their increase, they appear in swarms and cause \<iv 
great damage to the voting crops, especially to millets, *o inu ■;* 
so that whole fields have to be resown, d Ims bv late >owmg or* 
plants do not become vigorous and as a conscipienee the yi»dd o 
poor. At time*} it so happens that in .sowing and resowing. ' :1>I 
season for a particular crop passes away and people have to j i ! 
their fields under some other crop for which no previous prep* 1 
tion was made ; or they have to leave them fallow. 

Thus it is that, while the immediate loss causes ft wash ,f 
seed and labour, the ultimate effects of its ravages' arc very go it. 
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This is why tin* word ** Katra has become proverbial among the 
(Ju jurat cultivators. An accurate .survey of its distribution in 
( 4u jurat has not yet been made, but there are certain villages 
in thf Atarsiunba l\*ta Mahal (near the Kapadvanj Taluka of 
iln- Kaira District), where they appear in swarms every year 
regularly. At '/ther plae» s in (ftijurat, they appear in a 
small number every y»*ar ami in >wai m> ' Very third or fourth 
war. 


Like Mi-iokv of the I.w« i. 

H* foie de\i*ing measure' ot treatment, «*ne should know the 
full lif history of the insert. In the follnwing paragraphs, it 
has U,n described from held observations, and failing these, the 
insi-ctarv obser\atioiis have i>« »n noted it sotije places. 

A’,/'/ V These ar«* small round bodies of the size of poppv 
s.-rd with 'Moov. s parallel to tin- shorter axis. c\eiilv distributed 
"ii the surface. There are a few thin, white, short hairs scattered 
"V* r tin* surface. They me yellowish when freshly laid and 
h.-coiiie dark bef« »fe hatching, Tiny are laid by the mother 
gHn-iallv on weeds grown on headlands and m some cases in the 
lid.k K wh female moth lays from 7<i" to l.miu eggs jn four or 
live lows touching one another 1 h»‘ egg stage lasts from *J to 3 
'lay*. 

L'trrtt. After two or three days very small Larvr (eater 
pillars i begin to appear The tiny caterpillar cats its way out 
"t the egg shell in about a couple of hours, Lhe newly hatched 
hrv.i is about ^th of an inch in length. I lu* colour of the 
^"dy i> dark and there are long, thin hairs scattered over the 
U I1"' ! Mirliiee of the IhhIv. Tile mouth parts are orange red. 
^ K is usual, provided with three pairs ot legs ami five pairs of 
s u<k. ! feet . Its sole business is now that of feeding and growing. 
l*"i s in t • davs the caterpillars feed on weeds near by, and by the 
bim- ih,. cultivated crops begin to grow, they (caterpillars) grow 
'bg * utiugh to walk into the fields Their favourite food plants 

;ilfc Dliidhn" among weeds; Hajri ( /Vi.niAV'um typhoufamii). 

1 1 
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jowar ( . Ni07//r'//#t). Kodl'a (Posptihn,f sc/vt/nee/or 

anil the tirst tw«> leaves of Tiler (f'o/n/m.s tn*hr>ts) among cuiii. 
vated crops ; and the loaves id Tlu»ria (Aap/mWm/ 
among living hedges. They grow fast and attain a length of c ; 
inch or 1} itioh in ton to twelve days. 

The colour of the hodv is now changed to orange and 1 1 i« i - 
are small white nodules at the huso of each huneh id In .»i p 
long orange coloured hairs. If there is not sutliehnt fond t... 
them, most of them i lit' bef.uv attaining this stage. If tie* kav., 
on which they rest, are shaken or "lightly disturbed, they at <■!,■ 
fall to the ground and run actively to hide themselves, h 
another 10 to la days, they heroine full fed. They nr- r- .i 
about m 2\ inches in length. The orator numher of them g. ■? * 
the hedges for pupating. 

Though no living pupa has been found in tie- tw-:<a 
or hedges, tin* facts that tin* eatorpillnrs eo down in the gn-ip. 
when full fed, that the empty pupa ra-es are found under gi ■ 
and that in the insectary, if they are provided with earth, t.'.*v 
pupate underground. show that tiny pupate about *J « *r ■> mmc 
on mini in hedges and under five*. for passing a lone peii< d r 
tin* dormant >fage, tin* caterpillars. alN-r going umii i l: i ■ n.-i. 

spin uiswjth the hairs <m their bodies and pupate 

They Generally remain in this eondition rill tin first tall oi ■ r 
of tin* next moi»~o<»n, and they have only one brood n 
year. But exceptionally, if in fin* same season tin* ram -’ 'j' 
altogether after the first fall, and if the weather rvmaii ti** 
till the pupie of the present brood have passed ahoii 5 o 
days or a fortnight in that stage. moths emerge from f ^ !! 
in the «.;inie In this ease they haw- two broods n ?ii ‘ 

year, 

ini'HfK -Moths begin t*, emerge from the pupa, fl’oli fl 1, 
next day after the tirst. tali of monsoon rain, and within l * 1 1 

days ail rome out. Tin* colour of the wings is white with * 
black sjKits. The dorsal surface of tin* abdomen m some ‘ ,l ' ' 
is red and in others oration or dull red. There are three 
spots, on each abdominal segment, arranged ‘horizontal!} ^ ie 
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miTile one bring bigger t Imn the other two. Tht? lower surface 
i> dirty w 1 1 i t**, and there are two Mark spots arrange] laterally 
mi - ii*h abdominal segnnmt. Tin* )- n-^t !i from head to tail is 
.ihoiit j in the female and \ in tin* main. Thev measure two 
i!n , ft |,< and oho and halt mehes across, respectively when on 

U JIlL! 

( )n the s; ime day *n* <>n tin* next dav alter they emerge from 
piijia. tin* mail- and !**m al»* mao* ; tin* former dies aftnr mating, 
;tinl tin* lat ti*r survives f"i* a ilay or two, ;< mi di> •< after laving eggs. 
At dii'k and at night tin y are (mind living a i mut, either in search 
■ >t tln-ir mate or <**«*king a >>iiitah|»* j »!-<*-*• tor laving eggs ; and 
Tiring tin* day they hid** tlnm^lws m hedges and such other 
|i];ini*s where tln v nan protort i heuiM-Ives against fin'inics. They 
-■ling to tin* l«*av«.‘S or twigs <»o tirndv with thnir l»*gs. that hi< r h 
wind is unahh* to l»l*»w tln-m awav. and it is not without 
'i'lin 1 form that oin* ran detaeli tln-m from tin 1 leal or twig. 
Hn v an* weak flier- and raimoi lly !•> a distanre uf more than 
t ' Mu | » * i ♦ t in oin* flight. At night tln v an* attracted to 
light. 

I*-! w0\. Tin* maggots nv«» kind' «»t Ihptmous flies and 
■•li** Inliin-timoti th\ ha\ • l» «*n ohs#-rwd Hiding in the bodies 
**t' 'tin i’;u«r|iillars. Tlnv haw not yet b. » n identified. In a 
"Vti in of '* K it i a. si girat imiiii <**r »‘| tin*'** flies van bn seen 
thing about wry e|ose to tin* ealerpillars, and it i> presumed 
t I'm i t In*v • I o mi (or d**|>»»sit mg llnur eggs on tin* bodies o{ the 

llNM.S. 

!*n •iftfnrs. The hhiek crow and a kind of blank sparrow, 
k ||M '\n in t-iujarati as “ vahi. an* seen eating these caterpillars 
' n i> ]"Us|y. 

/■* >-t>4 tlh\s.- - Keeping the habits of tin’ riM.vt noted above in 
i]j,* following suggestions art* made lor dealing with the 
! ,, ’ > h uni njin or all of them nmv be utilised according to the 
|,,, | l}!; - tuents. 

■ Before tin* monsoon sets in, all the dirt and soil on the 
'"•‘■i’ »'.N of the fi.-l.ls slt.mltl he c»ll<vtr<l rttul Inirnt. Along 
"'hi Nin wiil 11 mtt v |>U|>n> iu<< collect <<<1 siiul hurut. This operation 
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is known in < iujarat as ** burning simmI * and is pnii-t ist*il hv ;tjj 
(‘are fui cultivators. 

II. From the very tirsf night after tile* first fall of imms 

rain, a lantern may he placed hurtling every night in the field ;u, t j 
should he continued for about ten or twelve nights. As tL> 
moths that emerge are attracted to lights, it is easy to trap th. : 
in this way. For killing tin* moths, a tray half full of wan- 
mixed with about a tolas of kerosene *.il may he placed hrlou il. 
lantern. All the moths that aiv attraeted tall into the water i 
are destroyed l»V the kerosene. For diffusing the light u V r i , 
wider area, the tray may he placed >>n a stand, a foot or u 
feet high : a -mall heap of earth will serve the purpose . 
>tand. 

\\ here these insects appeal in -warms eVe| v Vear. H. ' 
method ean he advantageously praetis»-d by mutual e<» opejafi- 
of cultivators, and if an organised effort is made once, the pe>t 
be eheeked for solue Veals. 

III. For about a week just after the fir-t rain the 

ami grasses grown on headlands should he examined, and if >mm 
K atra are seen in a great number. t ! i » * v can he i-oLi- 
fr* ’in tlm field by digging a elianne) about a foot if«; 
dl romid. The Katra- will fall into thi- trap and mav " 
killed. 

1\. It tiny have already entered the field. ' 

I dona may he -eatteivd into the -pace between the n»u> ! 
the crop, n«ey will feed on these leaves and thu- the crop*, c 
he saved. 

IjIUHT Kx»*kkimh*t. 

I he light experiment was made in June last in a vii.- v 
named Kanial in the Atarsumha Feta Mahal, where the s\\ cue 
of “ Katra ’ appear every vear. 

Some fields of the eastern (area) were *el* 

for this purpose, and a diagram of the fields is attached, 
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are used in the following paragraphs. The cross marks show th, 
places where “ Kiitra” appeared. 

Two lanterns, Nos. I ami 2, were placed burning at night ..j, 
tiie llth, 12th and 12th June UM)7, and no Katra moth was fouu.i 
in the trays below the lanterns next morning. The first rainfV; 
began at night on the 12th and it rained till the next morning 
From 14th to tilth nine lanterns (Xos. i to H) were placed r 
different places as shown in the diagram, and Nos. ]U and I 1 uviv 
added from the 20th. All these were continued till the 2nd Juiv 
UMJ7. The statement oti page I all show* the number of mori<. 
trapped at each lamp every night. 

From thi> statement, it seems that all the moths t!;r 
were likely to be trapped, were trapped within ten days aft* ! 
the first fail of rain. For fixing this period, one lamp was plum 
in a field far away from these fields on the 21st and 22ud. tf. 
the ’2 1st, three moth- were trapped, and on the 22nd, none u e 
trapped. Again, on the 3utli. a lamp was placed in a field ol'fhv 
adjoining village, and none was trapped at it. These outlvinj 
places were full of Katra. This phenomenon shows that wlp ■ 
the lamps were placed, all t li* moths u #-m trapped within day*, 
and where they were left alone, they laid eggs and <li ,,, l 
naturally in the same time aftf-r the fiist. rainfall. 

All the lamps we* re lighted at 7 r. w. every night and \o-n- 
extinguished at 5-20 a.m. next morning. For ascertaining ’Ik 
best time at which they eumr in large numbers, the mode 
attracted to each lamp were counted at different, time's dun ng 
the night from 20tli to 23rd June Iim7, and from the unalvsX 
these tour nights, it seems that the b* st result is attained t'-r 
10 KM. 

As there was no rain for about 22 days after the first < 
people were unable to grow any crops in the fields, ami ce i-* 
quently the Katra, that appeared on weeds in the fields < ihrr 
than those treated, had not sufficient food for thriving. 
cxcessise lent killed a very great number in their young 
People had therefore no chance to compare the result of tli* 
experiment at a glance. However, those who were shown du 
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experiment all along, were taken out in the Helds, ami they saw 
that there were ” Katra " in the other fields and not in the area 
treated. Thus they were convinced of the effects of the exp< n 
ment. 

As regards t he Katra that appeared near lamps Nos. . 
and 11. it is presumed that at »*a«‘h of thi-se threr plae* < < 
female moth, while Hying to tin* lump, might have dropped d«ov ; 
to take rest and there laid eggs. 

LW. -In an area of :UJ aeres !) Minks’ hurricane lantHis 
and two ordinary coeoanut oil lanterns wwv used. On m 
average »>f 3 days, the k^roswn* «*il consumed was 1.5 tola* p< 1 
lamp per night and the coma nut « »i 1 consumed was *» tolas pr-i 
lamp per night Tin- total cost. in oil for t»*n days would ho Iv- 
or He. 0-1-4 an aere. This cost will slightly van* according r 
the number and extent of In dge>. hut it may U taken as a fair 
a ye rage. 
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/ vtf ■ n ti EnV.nv }'<> * » 

Tin: Mangel \\ ur/i I In not » »n»* of t In- *>niin;irv rrn|i plants 
in general atini) in India its cultivation lias, however, been 

iv.-omimmled owing to r fi* valuable <|ualiti» > of" the plant, ami it 
Ini" ht-ni unde? experiment a) cultivation at Ihna during three 
-»/.« Like many •*vth* plants introduced to a new 

‘fin it t rv. it ha* Im i-ii lv Mttrii ki*«| 1 » v inject pests, ami this 

In- occurred ?.> xiji*h an • \ t « i it that any om attempting to 
1 uhivati’ this crop will haw t«* h. prepared tor their attacks and 
nike tlinn into account m dealing with it. Three insects 
•■specially attack thn plant Surface weevils arc destructive to 
be voting plants >nm) 1 1 r • • r tiny com* up; Surface caterpillars 
m a constant pest tluoughout tin* cold weather, and finally. a> the 
warm w eat her cornnn -ners. tin* *■ Indigo caterpillar.* so familiar 
n* planter* in Ih har, rnav transfer its attentions to this crop, 
'■'•■n in pivfeiviirc t*» luc« Tim and m.av do much to complete the 
'I linage done 1 1 V the p|vc< dlilg insects 

Surface wee\ t|s an* small, dull, grev weevils ( /on? i/mc* us 
• 'o, i/ S jtesh.), so hke the soil in colour that they are difficult to 
M they arc usually abundant at the commencement of the 
'/ and of the r*il» seasons. At Ihisa, their attacks on the 
V’' : -ng Mangel \\ urzel were severe m two years out of three: 
d; were nut antieipated the first year and. hy eating the leaves 
M * he yriun^ plants, did a considerahie amount of damage : 
>ii ! ig growing plants survived ami since the seed is thickly 
’i and the young plants must he freely thinned, the weevils 
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were not really injurious, once t he youth*; plant hud a «ji>od number 
of leaves ami was ^rowiii^ well up. In tin* second year, they 
appeared a^ain ami were kept in cheek hv strewing the field with 
chips or any eueurhitaeeous fruits (such as the various muird-. 
pumpkins, »*te., orown in gardens), and examining these chip- 
daily for the weevils which c« *lleeted there to feed. Alar«_p- 
number of weeviN were destroyed m this wav, hut it is pussihl* 
that there would have been m » tm»re had the area of tin* er<*m 
been very much larger ami the damage would have breu propm 
tionatcly much le>>. The obvious prerautioii is to oet the plant, 
orowino freely as early as possible in tin* season, so that tie- 
injury caused by weevils will not cheek the drouth of the plant- 
dhe Imperial Agriculturist timU that sowing should be dom m 
the latter halt of ( >ctoh»-r, and not lat*T than the end of ( fetoh. s 
on laud previously well irrigated, >o a> to secure lull m-nninati' r 

After the weevil, the ordinary Surtax- caterpillar app-ar- 
I his insect haa been fully de>crib»-d (m-,* Vo|. II. p. rj, of ihi- 
Journal}. It extensive injury to he avoided in the had van 
that, com** »*very now ami then. tln-se cate rpillars mint either h=- 
poisoned with baits or collected wh* U we-dmi' is beiiiLf don*- an»i 
>o de stroyed I iiev will of Inrwise cut off su iar^e a number : 
plants that tie- ^aps will be » * \ t » aiMve and will materially r* d'!> ' 
the yield. I ins form of damage coiniimmes in I )• •cemhcr n <1 
it cheeked tle n, does mu recur >erioii*Jv m that season hut. u 
left alone, tlcuv will b** a more extensive attack m I'YhrucV. 
when j'ap* cannot be tilled. 

1* iually, in March appeared tin- Imlim* caterpillar 
thin Journal. \ *»l. I, p. :Lis). In tic lu-t season this wa- - 
abundant a.'* to wholly strip the plants of leaves, and though dif 
attack came late, the roots could develop no more after the |e i > - 
Svcrc stripped of! ami in mnseipieiice never reached their vili 
size. Tin; caterpillars also, with tin- Surface caterpillars in 
seeking food after they had devoured the leaves, eat into 'ii< 
roots at tfie surface of the soil, For this pest there i* !1 " 
practical cure, and the only precaution is to ^et the crop « o ■ 1 ' 
earl) as can he done, so that when tlie weather warms up 111 
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March, the roots may have reached s U eh a stajre of development 
tliat the destruction <»i the h nu < U immaterial ami. >hould the 
rir-niass^so,youi^ratorpillar> I,, tie* l.»>t precautiouis 
}lMIVrst n,ots •'** as ran hr done. To the indigo 

plant. r growing Sumatra indigo, tin- pr< dik-rUm, of the ratci- 
jMlai- for Mangel Wm/.rl may I..- u>rfuh >inr,-. if ho grows a „ 
;lr,v nr ,llo,v ^ will prot.-et iii< indigo m thr SU nc way that 

lllrrnir dors, o|d\' apparently in«'|V ♦ threntlv. 

Ill thr ahovr account. Ur ha\r |-rf»-rrrd to the prsts doirn^ 
ilamaor only «m a small ai « a of f i \ r am -s ,,p f S s ; this damage 

will probably hr !♦*>>, in proportion. thr gi» at* i tin- area .sown. 

It i> .dear that, in Ihhar. tie f-r< • j » is likely n> suffer from inserts, 
ami that it is remind that it s|e uld h< -own as rallv as possible 
and brought «*i! ipieklv lie-* *am* pe-u< on-ur o\er India 
iMrrallv. and in auv e\p* i nicMai «-ulti\alioit mi thr crop, thev 
m tv hr looked for. It is pi i -I »a i • I » 1 1 .at <*■ mt i nu« »iis ml t i vatioti 
trl' a srrir.s of veal's wonlii an *1 ll n ; i 1 1 s»* tie plant and !*uder it 

h'-s liable to the attaeks . f tie *»• p. h|s. hut as at pi'rsrnt srrd 

is not raisrd loeallv loit is import, d ! i * "1 1 \ early. Tie damage 
dm- !•« pi-sts is likely to '•.Hitniii' 
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liv c A CAM M I K. v i. . 

m ir \ it, > >/. K\rk- 

i»*vl a* rh»* ficlie'nil (’cuiVinir.' h»-M a* Smut m I >7 
H JVlnKY i.F CoTToN. 

Thf. fibre which furnishes tin* 'tap!** article nf dot him.' !h 
I folia w -carccly mentioned in tin* early literature >»t the Ka-t. 
hut thi* may he expained by the enntemptuou' imlillci> i;« * 
evinoeti ( y learned men to the product* ami necessaries .if ev.rv 
♦ lay life. 

Tin* Sanskrit word translated •*< » t f • *?i i> fust mentioned m 

the Institutes i »t Mann. \vli«*r»* it i* enjoined that the .anoi 
thread of a Brahmin mint he made If. an eott >e. | { i >r« ><)• 

_ r i\e^ a clear description of the cotton plant, when he says ti.i f 
tic- wild trees « 1 1 India hear won} like she. -p ami the Induin' 
cloth made tmm tln ^e trees. '( heophrnstus describes a j d in 1 
witli a leaf like that of a black mulberry. the whole plant n ns- 
blino the wild rose, and heino crown m rows m the field*. I M 
first mention of cotton a* an article of foreign trade j* by An c 
who flourished in Mie first century. He says that the Am*’' 

cxjiorted cotton to the Kef! Sea. From India the ciiltivatioi ■ 
cotton seems te have been spread westward ns far ns South r!i 
ha trope. 

( otton seem* to have remained unknown in (.'Inna untd ^ 
l »th century. Am the cottons of this country approach doscl 1,1 
appearance to those of and Burma, it i* prdmbk 

they, with tea were introduced from India. In tin* New \V dik 
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wln-ro varieties of cotton distinct fioin these of India are produced, 
th*’ product i mist have been u*ed from the earliest times. The 
knowledge of spinning and weaving gradually extended westwards 
(l ii,l reached Knglaml in tin* 17tti century. In the early years of 
ij lt . last century th? production of cotton in the Southern States 
lt \ America w a> enunnou*] v inriva>ed. and this rise in importance 
A noJi’ic i as a formidable competitor induced the l)irtc*toi> of 
th.* 1 1 Miniurabb I£a>t India ( om| anv to initiate the experiments 
t;,r th** pur [lose of impn>\ iiig tin quality and quantity of Indian 
, , it t > hi for export to Kurland 

Kxi'KKlMKM* lo hll'KoVK I.NPIAS (olToN* 

The causes iif tin* decline in tile appreciation of Indian 
.wtt’Mis m tin- Kuiopeau markets haw hern often explained. As 
.j.eards the iiuriiMr Aahteoftln* staple, the superior kinds of 
Indian cott-m* compared luvoiiiably. «*n the whole, with the 
American *h.*rt Maple*! .* Utoiiv The average >taple of l- plain! 

I i< Indian is between I oo and ! 0 4 J jit'li. that «*| the best Hioacb 
trwii :m to barely one inch. Tie eiivuiii*tanre> which tend t<- 
increase *he inferior. tv <>f Indian cotton* arc e u » |i. >^ ih s> tn pick 
m vr, which causes a |o>.* « «t J a h> about 7 pel c«ut. against under 
_ per cent, of tin American 1 plain! ths-igim. It must be 
i * j i j • ■ n 1 1 m T ed that tin* friability of tin- 1* a \ « - of the Indian cotton 
plant is due to the drought of tin pickino season, so that, even 
unfi extreme ('arc. it will nc\ . i i*e quite possible to pick Indian 
•■"tloti in a pci' feet 1 v clean Mate 

Owing to tin* stronger attachment of fibre to the seed. 

I lidian cut ton is linin' liable p. b, injured in ginning than that ot 
America and Kgypt Th** tenacious adherence of (he liluv to 
tin- seed i >f course spoil* the cot ton in two ways, by the liability 
"f *iii fibre to be cut and torn, and by the I»r -iking or crushing 
"I die Seed f|nm which o|I C\l|drs to staill tile fibre I lie high 
S ' 1 ' 1 -nirc tn which cotton i* often subjected in lulling is said also 
6* " detrimental to the quality of the fibre. 

According to Watson, the native varieties o! cotton may he 
i**d into two principal groups ; the North Western, yielding 
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about one-third of its weight clear cotton and including th* 
Broach, Dholleras, Bhavuagar. Old Khandesh ( 1 ’nrntli) and th,- 
.!> tn variety ot' Hmravati cotton ; and the South- Ka*tern group 
yielding about a quarter ot its weight o| elear cotton and includ- 
ing the Hinganghat, the Bani variety of Umravati cotton, th- 
Kumptu, Madras f Tpum variety) and the New Khandesh cotton 
(from Hinganghat s t *<*d>. 1 hi* short-staph-d Sind cotton, yield- 

ing rather in«»re than a third of its weight of clean cotton, may I- 
considered as torining a group apart. The varieties under th»- 
names of W estern and Tinnevellv cotton, must have been \*i* ]. i, , [ 
hy the Bourbon variety, whieh ha* been acclimatized in th. 
Madra* } > i , esii|eney Muee the l» ginning of’ the last eenturw 

1 he tour varieties which in point of quality proved siipenn; 
to all the otlc-i* were tin- Hinganghat. Broach. Ivumta, and th> 
Dharwai American cotton, 'flu- \ari* ties next in order are tie 
Khandesh, Western Hhollera, 1 mravati and Madras cotton, 
whilst the Sind cotton imi*t he placed la*t of all. 

The principal description* of Indian cottons according m 
Be.iuldrt are Hinganghat j(\*ntral Provinces!. Broach (South'!' 

( in/.* rat t, I )liolh*ra. Bhavuagar t N * >r 1 1 i«*rti Hn/etat, Knlhiuu e. 
(’uteh). Hinravati i Berar, Khandesh, l>eeeam. Kmnpia ai:*; 
Bhanvar Soiirh* rtj Mahratta Country). Sind iSimh. Berg .» - 
'Central India, Punjab, 1 nifed Province*. Bengal). W 
(Sholapnr and Northern part of Madia*). Salem {Salem c -i 
( 'oiinhatore ?, ( 'oeotiadas ( K isf na, Nellore, (iodu\anh Tnnie\» ;y* 
(Tinnevellv. Madras. Triehirmpolv). 

Two factors of inferiority in Indian cotton* are staph* -cH 
veld, and many experiments have hern attempted with m*- 

eXpres-, object • *f increasing tie* value of these. The most ol*v: ’C 
and speediest solution of the difficulty, namely, tie* introdu* r ,|! 
ef 1 ugher class American or Kgvptian. was suggested at tiiM, *• 
long e\ pin ienee has shown that, e\eept in some particiiB- ^ 
favoured districts, no advantage whatever i* gained from « f! t 1 ' 
in this direction. 

Recent experiments point our that successful results ' v ^ 

ultimately be arrived at by the exceedingly slow but eel d |1 
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Ui , i hnils of srloctinii, Fli'M »n t iy no j >r;ivt iral difficulties are 
a? < t i*‘i ^*1 in the establishment of farms lo produce seeds of 
jinjirovi-il varieties in moderately lar^e ijumitities, hut the 
maintenance of these varieties, when they perhaps cover la roc 
iir.is in cotton districts. a suhj. rt which has nut vet been 
.Iiflirieiitlv iliseu>M-.l in ail its lirarinos. Loyal co-operaiion on 
tin part of ciihiv atois am! merchants will !•»■ necessary for many 

veal’s to i * * i|iie. It i- ilil possible for tin- members of a small 
Department to control aiiai.^-iiiriit. beyond a certain point. 

It must not he siipposoil that tie* ciiitivator himself is not 
hill V alive to tlie importance ««f s.-.-d s, -lection. Many farmers 
1 jai h l ' u i i* the s.-eil i *14111 it . | for tin- fnlluwiiio year's crop ; -oun* in 
siiiianlf parts of tie* IHjurvvar diMticl air* nlv tiinl it t" their 
;tl | vantage to introduce xe.-d nt a mij»« ■ ri« *r variety from Broach. 

, .tiers particularly ns. 1 v. the on • n * * I- . 1 form of Dharwar 
Annaicaii, and 1 1 1 Khaiidesh the coarsest \ aiir!ii> ar* j deliberately 
xh-.-tcil on accent of their hanlini'ss. productivity ami hioher 

liercetitaof oj Clittoll. 

Taking int nsj.l,. ration tin want of capital and the 

average small holding of tin- Indian fame r, any tin tlmd . t <*ult i- 

\ation u I ml 1 would .-ntaii r\[>.-!i'l;nir artificial or farmyard 

in. mures, is at piwm out ..f tin- <pn -t n*n Tim U 1 m-ral consensus 
.»!’ ■•pinion of the e\pci» cotton ^i-’Wers win* conducted c\p« ri- 
iiinits in the cotton depai t tin nt. apjicarcd to )»»■ that no improve* 

1 in i] t wits t<> In’ .•V|»vt.-.l It any all. ration in tin n.ttiu- tmthods 

of ‘‘till is at ini' fott.m. tin- imp!- "" nt- alr.a.lv Us, si wyiv 
-Ur-in-lv sv.-ll ;t<lii|>t .-<1 t<» tli«* 1 In- ‘-""tj'iitiltssl 

••I', as lias aliva<ly lw. n shown. w.-n- -In. t- faulty |>r.»vss.>s ,lut ing 
wid alter liarvcstino the produce. 

Tit,. ,ix|»,.ritn. uts. I.ow.-vor, in tin— -ath yor-. ".-r. dir.vt.'d 
"i' . th,. |uir|M>s>> <>f iut 1 .Hlu.'inp tin- liu-r «>\oti.- sai irlies into tlu- 

arv This III, jo, t was only attain, "I *»y tin- ostahlishmont of 

th- I ' plain) ^iian iut, olio IMianvardism.-t ami of H.mth.m 

int- parts of M a, Iras. Th- sum of ,‘X|« i mne’ oaim',1 amount, nl to 

"1- M„t that exjH*ri with lotv.ot. notions ssaro often su.wss- 

ful svhen yon, In, •toil as ,o,tlv pinion trials, while, on t muster to 
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the Helds, it was found the plants would grow so moderately as n<i[ 
to afford a reasonable profit to the cultivator. Further, the foreign 
cottons with naked seeds fell an easier prey to harmful inseei* 
than tile native varieties, which, with one exception, have tie it 
seeds guarded by a dense covering ot short hairs. 

The universal result of the experiments may he summed <ij, 
in the words of the report issued on those at Broach. "Sum. 
kinds of exotic eottoii, such as the New Orleans and Bourbuii. 
yielded occasionally a small crop when cultivated as garden plant* 
with great care and expense, but they never escaped partia, 
damage from the effect <>f the seasons. \\ here the >aine kind' 
\\r.re cultivated on a larger scab*, even with the greater skill, 
labour and care of the experimental establishments, the 
invariably failed. Tlie possibility of raising garden samples of an\ 
kind ofcotttm anywhere, by unlimited care and expenditure w 
scarcely doubted. but the feasibility of doing *o up<>h terms w i 1 3 n « 
the actual reach of the ryot and w ithin the market value ut »!.■ 
artiele, has not been demonstrated at Branch. It wa* poo--; 
that, by double the care and attention and more than double m - 
expense of the native cultivation, a larger yield and better h«; 
cleaner quality might be obtained from the indigenous coUi«n ti c 
the ryots can produce, but not *ufficiehtlv s«> to repay th e :i* i* 1 : 
tional outlay. 

This may hr* considered the final word -m the subject, untii 
tlie Agricultural Departments in India again took it under coii*;U 
♦•ration. They have profited by the lesson that htth* can |M 
gained h\- the introduction of foreign cottons which have !>• ! i 
subjected to a long course of acclimatizati'in. The failure «>t , ,v ' 
cottons on a large scale, after their success has been compl* f,, 0 
established in garden trials, haw been repeated, and the iiir\it -^> r 
result should now he accepted as a fact, so that further low* ' ll1 
he avoided in the future. 

The pursuance of a rigid system of selection on a sei* r !l1 ' 
basis and the more intelligent appreciation of the laws w 
govern tlie production of crosses and hybrids will probably le ' 1 
definite results, at first on the seed farms and afterwards on ^ 
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fields. New varieties will he introduced into districts suitable in 
every way to their individual requirements of climate and general 
environment. The Agricultural Department can furnish the 
necessary scientific guidance, hut nothing can he done on a field 
scale without the assistance of the fanner and trader. 

('•»TT"N fS"iL* am* (Yi/itke. 

Black soils in India are piv-« iniii» htl v the best for cotton. 
It'd >oil> arc scarcely ever used tor ilii" crop. I lie superiority oi 
the Mack soil * probably < 1 u* ■ to its depth and adhesiveness, which 
render it very retentive of moisture. 

Mr. Mercer made the following remarks regarding the state 
of native cotton culture: ‘ In (iujrat, Khandesh. Southern 
•Maratha ( 'oimtiy and H**rar, 1 find an approach to the American 
ni'-de of culture, ly sowing in drills and at regular intervals, while 
in Madras, the North Went Provinces and almost every other 
part of India when* cotton i" gpovn. the broadcast system alone 
i N u-ied. Tie* first, by allotting tie* crops to he kept free from 
and weeds, by tmau* of plough or cultivator, a? d the ground 
ahull t lie plants h *ing thoroughly and constantly stirred, gives an 
advantage both in regard to cheapness and t h** improvement of 
plants theinseKes that tie* other never <*an po^e<>. and is, imleetl. 
tie* chief excellence of the A m- ri»aii ne*d«* of culture ami the only 
on*- of !n features which has he. n found not to mad mucli 
ineilifioation. 

If appeal" that the native* of large tracts, as (mzerat, 
h* rar. alnady employ a mod- of cultivating the cotton plant, in 
pnih'ipl.' nearly tin* same a> the American, but better suited in 
'"Mm* respects to locality, etc. No people letter understand the 
,{ 'h milages of rotation of crops than do the natives of India 
gon* rally With regard to implements of cultivation, those now 
m n> ' amongst the natives of tie districts where the drill system 
c< dton culture is practised, are quite sufficient, being fully 
ai M«l to the most thorough tilling of the ground. Though the 
for improvement is great, still, the manner uf growing the 
Cn *b-n is not nearly so defective as it has heretofore Wen the 

l i 
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practice to represent. ” Previous experiments, carefully conducted, 
proved that irrigation, especially in the later stages, is harmful to 
the crop and weakens the fibre. 

In conclusion, at the present juncture, we are only in a posi- 
tion to say tentatively, exotic cottons can only be cultivated in 
favoured parts <>f India ; tree cotton cultivation is not worth tin- 
risk : varieties can onlv be iuiprovtd in their own localities, by tin 
adoption of methods of selection and crossing, and varieties ran 
only be maintained in a pure state in t ho fields if the cultivate 
and traders are willing to observe the needful precaution. 



n< >tkk 


1 j\ J’KIMM KNT'* IN FltKATIM'* < iltorMi-NTT LEAK DlsEAsp..— The 
known ;i> tilb f. ea used l»y the fungus N< 7 , Awhi- 
lias been wwiv mi the ( Joveniment Farm at Kirkee, near 
y^r*. Experiment** in treating it hy steeping 
!fl ; in ‘‘TP , * r and by spraying with Bordeaux 

nnxturr w.-iv started in and continued last .season. The 

ivsuhs were disappointing. N\. improvement in tin* treated plots 
lh ‘ 011 insp«M t i< m and. though the yield obtained 

tin* first \var appeared to indicate a beneficial result, this was 
,,Mt maintained tin* >ecmid y. ar. and the variations hot ween the 
['l“N Wfiv probably a result of differences in soil. The fungus 
Funs i|uantities of spores .«n tin* lower Mothers of the leaves. 
llh I ;ls ,l,,, p coven* tin* ground elosely. it is unlikely that anv 
T r;i y* however carefully applied, nan reach many of the spore- 
•todm-ino spots. Ili iu »•, i*\vn spray «*d plants may infeet their 
i* ’udihotns, particularly during tin* mon>oon \vln*n there is so 
i,Ur l J disturbance of tin* leaves. Steeping was tried although 
^ parasite has not been found in tin * seed. because then* is some 
\idt*ner that seed Irmn diseased plants may convey the disease. 

^ ll|N ^* however, likely to |>e dm* to easual spores lvmg in the 
"hieh sticks to the outride i»f the nut. and such spores 
A ' ' u 1 ' I t'enelieil with difficulty by any fungicide. It is, therefore. 
u| *!s a hj <k when ground nut seed is introduced into a now locality, 
ha\r i| )<t seed husked liiM and then treated with copper 
ulplmte before exjNirting. Then* is another possible way in 
'^1* ravages of tlhht disease mav he lessened. Experience 
M n>s *'* »ho\v that early maturing varieties suffer least, for bv 
blue that their leaves an* severely affected the nuts have 
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been set mu! escape shrivelling. I fence attention should he 
directed to obtaining an early ripening variety of nut by selection 
or hybridization. This appears to be the most hopeful method 
of attacking the ground-nut disease at present available. (E. .1. 
Butler.) 

• ♦ 

Egyptian Cotton in Sink — In 1 1*05, the area sown in 
Egyptian cotton was 1,000 acres ; it was all on the* .lainra>> 
Canal situated in a district measuring l\odo sijuure miles. Tie- 
yield was approximately 150 bales. Tin- season w as said to be 
unfavourable to all cotton in Sind. Wry sanguine estimate 
were formed early in the season of the yield of this crop, apt-, 
an average of 1} bales per acre. While a small percentage m 
the area sown came up to the estimate, the larger portion u e 
only fair and brought the average yield t»» a low level. 

The price, however, obtained was very encouraging. Eb-u -n 
bales were forwarded to Liverpool for valuation and were sold m 
the open market at !>«/. per lb. The value of good fair Egyptian 
on the same day was 10'/., and middling American b op/. 

The Vice-Chairman of the Biitidi Ci»tton-( Growing 
ciation wrote a* follows : — ’* l"nd»*r t!n-e circumstances it would 
be advisable to endeavour to get as much Egyptian cot o n 
planted in Sind as possible this m a-on, and the planters ought K 
be able to rely on a minimum price of 7<L per lb. out there. 

Most of the cotton was bought by a Karachi exporting linn 
and the price obtained by the cultivators worked out at I-' 

Mit-Afifi and 7 },*!. for Ahasd. Tliis firm was -aid to ho- 
obtained 1 I'/. per Ik for thi- cotton in Liverpool. 

In th** Mason of l!im; t the urea under Egyptian cotton w.-o 
'j,00s acres. It was, as in former years, scattered in small pi"t* 
over a very large area. Consequently, in order that the y,#»inind-w s 
might get as large a price as possible for their produce, it 
considered necessary to establish a system of receiving dep<»i s 
for the collection of the cotton. A central depot was establMiol 
at Mirpurkhns and there the cotton was auctioned. This sclc nr 
was successfully carried out by the Colonization' Officer, damn 1 ” 



NOTKS. 


173 


( 'anal ; it was the means of greatly increasing competition. 
|*]\ t*n the worst quality cotton which was greatly discoloured by 
the attack of hull • worm sold at a rate* of its. ] l-*Jo per maund. 
This price compare- favourably with the best given for A has. si 
anil Mil- Afifi in the previous year. 

It is probable that fliis -v-t< in of roll. »*tioii and anctioning 
tin- cotton umli*r ( i.ivcnnin nt Mip«T\i>inn will have to he contin- 
u'd for >oim‘ \var- till cultivation fairly e>tab)i>hed and 
!.uv*r> fullv aware of the nature < >j the produce. 

The annumt ot Egyptian cutton a'tuallv sold at Mirpurklms 
wa*' l.sTli maunds <nf so jh- ) of s-»d cotton and the average 
rat** Ks. ll-LVU per maund. He-ides thi-. however, much 
cutton was disposed of by private -ale to Alum dahad spinners 
and to a Karachi firm for export. 

The total yield was probably under In. mat maunds of seed 
'•' tton. This low yield was g« in rally « xplaim d by tin* ravages 
»*t the bo]| worm, but if tin 1 cultivation in Itnu) wa< similar to that 
practised by many zemindar- in tin* current year, the lew yield 
("i tin* larger ]>• »rt ii >n of the land i- explained apart front the 
'•th'i-t id bolbwojin. Ka-t war- ginned cotton, where not disco]* 
oiued hy bo|| worm, seems to have been fully cijiial to average 
Nertli Egyptian Abassi. Tin* ginning iv-ults were also said to 
I" similar, >n.\. about I mi lint to 31a lbs >«., d cotton. Xo 
‘■^uiplaint was made by .-pinner- as regard- hngth <»t staple; the 
^1'liglh, hoWeVel*, wa- l*epj»ltrd to ha\ «* deteriorated. 

1 hiring th«* season <»f |jni7 tin* ana sown wa- acres. 

An area of about L\D0o acres wa- sown with Aba-si seed obtained 
hoijj la>t year s crop, gintn d in Sind. 1 he remaining area was 
with M it -Afifi seed imported from Egypt. 

In 1307, t here wa- practically m> hoi I- worm on the Egyptian 
hut a cou-nh t able amount was found on Sindhi ( otton in 
' inn* districts The cultivation wa- in most cases very poor ; 
l,,;i!i v cultivators hroadeu-ted the seed on the flat after one 
I’l'^ighing and paid no attention to thinning or wooding. In 
lir *'uiy a|| cases, too, the irrigation was excessive which is a 
means of lowering the grade »d the staple. The Jesuit- 
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of this over-irrigation was seen on the growing crop. cr... largr 
masses of foliage developed at the expense <4 hulls, and the grouiiil 
heeame covered with weeds. In a few cases, very good cmp.* 
were obtained as the result of more careful cultivation. Th. iv 
seems to he no reason why with proper cultivation and rotation 
returns of 1,000-- 1 . .“>00 Ihs. of seed cotton per acre should hot h. 
obtained on land that is live from alkali. 

As in the former season, the ( *'>\ eminent .tuition** .it 
Mirpurkhas had a very henefieial effect in obtaining an ad. <|tiat. 
price for the cotton. As the staff was exposed in fairly lar^ 
lots, buyers came to Mirpurkhas who would not have gone round 
the district having in small lots. Most <4 tin* cotton was sold l.y 
private treaty at slightly less than auction prices As far as cat 
he* ascertained, the total crop was about l, K ui.) hales each of inn in* 
Of this the auction disposed of about > > hales of Aha**: 
and nearly .‘3uo hal»*s of M it- A fifi. The average pdee obtain* a 
was : - 

Mit-AHfi. IN. II |***r Tiiiii ti* I *»> i • 

IN- {**1 iii.i'ir; 1 >4 II***. *'*•*■ 1 

Mit Atiti being new to the Indian market, the buyers w*-n 
proliahlv discouraged !>v it** brown colour. Similar *e* d cott.-i. 
was being sold in \*»rth Kgypt for o per M 1 a ihs. 

Government fees for transport, etc .. fall be deduetiil 
this at Re. 1 per inaund. An a\«Tag r figure for total ■ -< ( 
would he probably Its. II toll*. iM-o per maund. I lie rn\>' 
havers were Ahmedahad and Bombay mills, chiefly for n i.o 
spinnings, and one or two exporting firm**. It was also rep« , *t'' 1 
that samples were bought for export to Japan. 

In the present season of Urns t he area to be sown jspraetr iky 
the same as last year. ,V‘> tons of Abassi seed and il 
Mil- Atiti seed are being distributed to the zemindars, d’ ^ 
Heni»kkso,\.) 

* 

» « 

Koaki* nr AuKKTi.Trkti in Inma. I!l 08 , The fourth A m sUI ^ 
Meeting of the Board was held at Bush from the 1 7th to 
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--i 1 *! hcbiuntx PJO.S, Mr. J. Mollis., n, m.h.a.c., presided. Fifty- 
()! i. 1 1 lenders and seven visitors attended the Board. Besides the 
utiirri's of the Imperial and Provincial Departments of Agricul- 
tmv. the meeting was attended by the Director-General of 
( 'nmineicial Intelligence, Director of Botanical Survey and 
ulliceis attaehed to the Agricultural Departments of Kashmir, 
IJaioda and Mysore States. A few noii-oilicial gentlemen! 
interested in Indian Agriculture. were also present. Bengal, 
l nited Provinces, Punjab, Madras and (Vntral Provinces were 
ea. li represented l»y five ollio i s «»t it^ I lepartment of Agriculture, 
HoiiiDav was represented hy three ,,| its ..tlieers, Kastern Bengal 
and Assam hy four and Burma hy two. All Directors of 
Agriculture e\eept the Director ot B< 'tnhav were a!»le to attend. 

1 he stlhjects brought up t«*r discussion Were ; 

to) 1 he ioiui of Heport o| tin* lD ti.l s proceedings : (h) the 
lutuie constitution of the Board of Agriculture: (»•) Programmes 
“! " , *rk. , l tin* Imperial. Ptoxincial. and Mysore. Baroda and 
Kashmir State | Jepartim tits ,,f \ gi ieultuiv: (V) the lines on w hicli 
! aiinmulogica] and M\vi»|og Dal work in the Pno inces should he 
‘‘"inhieted ; and the general expansion >»t the different sections 
‘ I the Departments of Agriculture; o) tin* best methods of 
Dinging experimental work to the notice of cultivators : ( / ) the 
^tension o{ cultivation of film plants ; (y) the scope of improved 
l’"iiltry breeding in India Tin s, subject* were largely dealt 
with hy eommittees, whose able reports, as modified hy the full 
K M ard. will K published in due course. 

Du* most important discussion referred to tin* best methods 
"I bringing the work of the Department in a practical way to 
notice of culti\ators. Many of the members evinced keen 
nm ie*t and many useful suo.restioiis were made 

With a view to remo\ mg the necessity ot sending students 
P ,(, ialise in Knglatul or other foreign countries, it was decided 
the Puhii (\db*g<>. with a selected number of Agricultural 
s* Dilates and distinguished Science graduates id Indian l ni- 
v,i ' tl, ' s . should start a post graduate specialised eourse as soon 
■ he C/olh'gf* building is ready, ui duly I'dO.v I he standard 
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curriculum of ?>t udien has been framed and rules of admissinn 
are now under consideration. They will be shortly publish*.! 
for the information of the public. — (Editor.) 

# • 

Lac Fimioation. -On harvesting the crop of lac grown at 
Pusa in the rains, it was found that practically every stick w;e 
infested with caterpillars (several species of and homm.- 

Tinevh). These feed on the lac insects and the lac, causing gp .c 
loss in weight and are a well-known pest in India. The sti»*k* 
were accordingly scrapeil at once and the lac spread out in tL< 
sun to dry. This being of no avail at all, the next batch -<t' 
sticks, as they came from the trees, were placed in the fumigating 
box and treated with carbon bisulphide. The liijuid was ipoI 
at the rate of one ounce to t*-n cubic feet for twelve hours and •>»» 
scraping the lac from tlmse sticks, no live caterpillar was f<»un*{ 
but abundant dead caterpillars and chrysalids. The previously 
scraped lac was then treated in an ordinary box, tie liquid bring 
poured on to a wad of cloth placed at the top of the box and tin* L«*v 
then closed. This treatment should either 1m double the strength 
of that used tor the sticks or continued longer, and it is advi^d*!-- 
to keep the box closed until the .-craped iac is to i»o s« »Id . 1 u 

is, every tilled box ot ^craped lac should be fumigated a- it le 
and kept so as long as [sensible. Lae treated in both wav* w-i-* 
sent to Mirznpur for valuation and the traders were imahl* t * 
discover anything wrong with tie- lac. valuing it at tfc- pi n * tlwi: 
ruling, Ks. 43 and Hs. : f ,i ) per mauud for the two *jiialiti**s. The 
treatment is, therefore, not in any wav injurious to the Inc and m- 
saving it effects is wholly out of proportion to its c«*t. Both flit- 
rains crop of lac and the cold weather crop are hubiluiiiy 
attacked by caterpillars, the former mo.it ; .such lac Im-c"!!'- 
wholly valueless and a specially good sample of lac hi ut hy ;i 
planter from Assam to London was reported on as “ wholly unlH 
for sale owing to worms. ” It is improbable that any mean' "I 
checking these worm- in the growing lac on the tree will he found* 
but it is at least possible to at once treat every stiek of lac as l! 
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rut. and prevent the loss as soon as possible. We would draw 
i ],(> attention of every lac grower and lue buyer to this point and 
tn the simple and easy treatment that is effectual.— (11. M. Lefkoy.) 

Tkavancokk (’<h om t 1 h < E.\'*K. Heavy loss lia< been 
incurred in Travaiieoiv in recent year* owing to a disease of 
CM( ‘fiiiut> which affects a considerable area in the north of the 
Siat*’. This i li sense is spreading slowly and mav appear in 
Malabar before long. It causes the trees gradually to become 
ha r !’• ‘U > in some gardens the be^t tree' 5 , that used to give over 
a hundred nuts a few years agn, n«ov only give ten or twenty 
(( f »-\» ii sometimes none at all 

The lii'st sign of t hi ^ dm -ase is that soim* nr all of the leaves 
turn vellow, as if tin v did not get on. .ugh water. Then tlie tips 
t if tlji* leaflets drv up and hang down. At the same time the 
niitt-r leaves bond awav from 1 1 1« * clown and bream* In, imiied. so 
that they can oaMlv he torn < ll ti • >m tie tree. In a year •■r two 
iV-un the tii st appearance all tin* h ,tv< -s turn yellow and dry up 
at the tips. When this liapp* ns. tin hunches <>t nut" get affected ; 
at first some of the nuts d<» not ripen properly but tall to the 
ground in an immature condition : next tear there will be Ion or 
an<l smaller nuts, and after nun <*r the y*ars tin re may be none 
at all. Sometimes the flow, r spath* s am unal>lc break out 

tlefli tile base of the ]e,’l\ es ; lMlnll\\ b»»\\ « ’ \e| . t ll< V MV ftU'IUCd 

hut ;i i e not strong enough to produce goed nuts. Such, nuts as 
ir> g i \ * * 1 1 by iliseased trei > aiv of bad quality, the copra is hard 
vd gives little oil and tin water inside the nut is disagreeable 
w taste and diminished in quantity. 

Hraduallv. as the palm gets mom ai d more weakened, the 
i^'W leaves that are formed am smaller than those ot healthy tiees. 
Tin centre shoot, which stands straight up in tin* middle ot the 

n. gets shortened and turns yellow or may even wither 
'■"lUpletely. 

After fi \ e or ten years the diseased palm may dr\ up 
al K:ct!,er and the head falls off. This is fairly eomimm in some 
as in the Miuaehil Taluk of Travaneore, while m others, 
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as at Chunganacherry. very few trees lmvo died even 
s*»me have been barren tor many years. 

Areea ]>alms are attacked m tin? same wav. As they uv 
smaller and nmre delicate than coconuts, they heroine hurrm 
more ‘[uiekly and they may he killed in t'r»»in t hr***- to five ye tis, 
though often they remain barren h*r much longer without dvim 
They are never killed in a few month- a- in the AVrmi/o dm ;t>, 
which attacks areca palm- in Mv>otv. 

This disease has caus’d -uch losses in some villa^r* <> 
Travancore that there is now only one quarter of the vi*d* I 
coconuts that there u-ed t « • hr >i>ine v«ar> ago. ] he * * | n »i’t - * 

coconut [>!*odlD*e trolll the State ha\e dcc|ea>i’d in value by Hi uc 
lakhs, in spite of a considerable ri.-e i ■ * price 

It is caused by a minute fmigti- uhidi attacks the ie«»i> j» 
the soil and causes them to r»>r. Thm live-, and ; r ro\vs m th- 
soil, hut can only spread underground v»*rv -lowly. It ha-* t ik- : 
about ten years to g»*t from one village in l ra\ ancon- to au-uh. • 
only a few mile’- away It soil from a dm-a-rd garden j- pu* 
into a healthy one, tie* fungus may he brought over in the 
especially it it contain- any coconut r««»i.s ( ami may begin m 
attack healthy trees at oner. This nm>t he the wav that it Ire 
-pread over a large part of \eith Travancore in the last tudity 
years, for in this manner it can, of course, hr made tniitv- 
(jtlirkly. Hence, people -hould he very careful not to I* t anv 
or roots from a diseased garden into their garden- 

The only way to kill the fungus \„ to dig up and hum [ h 
root- of diseased tree-, a- soon a- any are noticed It 
the owner- of coconut and areea gardens in districts adjoiuui- 

Travancore will do this, there i- a g 1 chance that tin* dm c- 

will not spread beyond the State. It will reijuire great watcli 
fulness and all must unite in keeping a lookout fur eases, f !t 
a few trees are left diseased, they will serve to harbour tb 
fungus and enable if to spread in the soil and attack all the pm 11 ' 
near bv. The trees should he dug up and tin* roots burnt as 
as they are noticed to he diseased, as even though the owm i ! 
lose a lew nuts by digging up the palm, the loss uill be -m.di- 
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and lu* will save his other tivi s. 
[< u' 1 > v* *r Mini it is I m * 1 1 * * r to just* a 
Int * r nn by allowing all tin* tnvs 


1 In* palms do not seem ever to 
little at < nn*e than a great deal 
to get attacked. — (H. J. Butler.) 


• I, IK Kx,ek ' mkv,s ,n Th. K-ng al Agricultural 

i m Mu ni L-ill-t No. I. I ;n*7. giv-s i|,.. g-„- la | r. Milts of j„ t( . 

"M"" "«* *--aun th- Burdwnn Agricultural 

Station in O'M -.ml hav- l» -„ - : ,rri-d..ut th-r- and cls-vvlu r- 
i" “I* l< ; Til- Ihmlwan -x|,-rim-nts have finitely 

l ir " v,,, l vari-t i-» originally tried, lo ar- the h-.-t. 

\VI,. n tie- rainfall i> normal and well disirihm-d. no irrigation is 
r-<|uir-d. Th.-I.-M tin.- for -.wing s—d is the third V-k of 
A|.ril or a little alt. r. Th- must h- in a smooth seed 
!.. d whieh can only I. ■ |ir<>du— d hv a larg- nutnh. r ..f |.]..ughings 
and oth-r cultivation. I’li- cr..|. is . xhau<tiv. and ivijuires 
-"ii'iijcrahl- dt-ssings of manur- i..-f..r- th- s—d is sown. The 
|' ;i ying r-'ults at Ihirdu m w-r- got hy a|.|.|ying 7«* maunds 
"I eat 1 1»* dung "i 7 \ maunds of rast.-r ,- a k«* p» r aetv. The 
^h'Udd he thimit*d **u ! to I apart and reaped in 
Sepit-niher when tin- water ennditinm. f«. r retting are i*ett r than 
l u* r Ihelf.iiger the rn.p i* allow, d t«> grow, tin* heavier the 
eintunM*l libie. It never pays to «*ut tie emp b.fo iv it is in 
hid tlow er. I In best ijualitv and g>eale>t < »ii 1 1 urn <»f lihre are 
prnhahly obtained when the fruits all* being tmihed. 

Ihillingof seed has solar laiied to show anv advantage 
1 hrnad easting, both systems being etjuallv good, The 
h'ilowing varieties, n:, Karan of Mynnhsingli. Annmia of 
l ,l, idpur. Kakyn of Homhai and Meswal <>t Sirajganj. Barn pat 
'lagfirinat ligauj. Nadta ol Mv un-nsingh. Paknallva. Tosha of 
^ I { alhihit i of Tipperah and Tosha of Faridpur have 

pi • '\ «- t | to In- eijiiallv good and have yielded marly the same 
T i,l!1 tity of outturn. 

1 he e\|if|*iiuents at the (\ittaek Farm showed that under 
|>t treatment jut** ran he sueeessfuily grown in parts of the 
I ^vision in rotation with either paddy or potatoes. 
iKeiioH.) 
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Note on some Sheep pound near Cum b hum. — On Jumian 
:11st I visited Cumhhuin in order to see some sheep which ha, 
been noticed by the Inspeeior-t leneral of Agriculture from th, 
train, when passing through, some days previously. The nmi,, 
ahle feature about them was their whiteness. I foil ml the ll«„k 
some little distance trom Cumbhum itself, grazing on the grawlh 
upland soils, when* there were a few weeds and a little Saz/.. 
i /’rhjii.sf'tHw h!i>hi>i'h >no) and Yaragu (/b» irum) stuhhl,- 
There was also a hit of dried grass on the lower .dope* of tf. 
hills. The sheep were large, standing about 2\ 27 im he- ;e 
the shoulder. The colour was mostly a wry pale brown hiu 
there were many practically pure white. A few were dark hioui 
This colour is often more marked on the holly and the hack • ■ 
the hind legs, they [mssess no wool at all hut onlv a y»tv 
coarse hair which is longer on the underside *>f the hack ami 
holly and on t lie hams. They possess small flap* of i n Midi re 
are found in goats. Tin* rams have short and slightly twi-r. l 
horns. They are accordingly mainly u>ed for mammal purp**-*-'. 
though their flesh is oaten by tin* Malmmedans who an* fairiv 
numerous in this district. These sheep have little value ev - p f 
for their skins and indeed resemble goats somewhat closely. 

The rams at the time of mv v:*it Men* in a separate tl"<k 
They are allowed to run with tin* *»w**s in Mu\ or Jure*. Ik* 
Iambs are dropped in October and run with the* ewes for 
months. --< H. Cecil W ooD. j 

f 

« * 

Hunt in Wheat. — A sample of wheat flour, eontainir. 
numbers of brown, smooth-walled spores, was recently re*-* -i v*-*i 
at Push from Oilgit. A few lu*ads of local wheat obtained 
the same locality showed that these spores belonged to the v,* T 
known “stinking Mnut ’ or “hunt ’ fungus, which aw' 
considerable damage to wheat in some countries. This dn 
w.'w not previously known to occur in India, or *>n its hole 1 '* 
Two varieties are found, under the names, Till* ti*i 7Vi/c' an ^ 
Ixhftui lavis, 1 m > t h of which were present oil the Cilgit snni|'k’ N 
Probably the latter is more common, as the spores in the 
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\ivn- almost all he]oiirriii<r t«> tlii* variety 
usually erect ami can h<; detected when the 
The lu ii ous itself is not. howwi-r. visiW 


Smutted heads are 
crop is nearly mature, 
e until the irrain is 


l>r<>k«-n. when the interior is found to consist of a blackish. hard 


mass with a very disagreeable odour. The disease can be almost 


entirely prevented by steeping the .e,d in formaline. A pint of 
tlib should he adde 1 to gallons of water and the seed-grain 
immersed for tour hours, tln-n dried Iw-for.- sowing, A careful 


vat.il should be kept f.,f this disea... i„ the Punjab, as the 


experience m most countries ha- b.-.-n that.unlesscheckerl.it 

gradually increases until it may eau.. severe loss. f K ,] p rlLF1! ) 


Skki. i-i.i t HK IN Kasiixiik (Note from the Report for 1 1)07 
"t the Silk Association of (Ir.-it Ihitain and Ireland).— The 
development of serieultui'e iii Kashmir has been very striking 
dining tie- list ten year- I hi. industry is now probald v the 
large. t i >t it. kind in existence fin- report state, that the 
mulberry tree i. now being systematically cultivated in Kashmir. 
S.lkwon,, eggs were given out to |,..7>l householders. The 
wom.-ii and children were chiefly engaged iii tearing the silkworms: 

persons were thus employed The cocoons are 
biottglit ti, the ( cntral Factory at Srinagar and paid for at 
ti\ed rate., lu this factory tic .ilk i. i. el. d and o\,-r ti.OoO men, 
children are employed at the work. The profits to 
tic- Kashmir Slate from this industry ate Year lie year increasing. 
He progress is indicated by th- following figure. - 

Th*» ••ut[»tu» <•* j.uv s:;k ; i i.i v iu 


.. .. i>d-l 3 '.'.ld! 

.. ,, !:*•*; .. 

I lu? raw ami wn>\r >ilk liml a ready salt 4 iu Franco ami 
Italy. — ( Kmiajt ) 

• * 

A X rw So** hoe oy Sn.iii.ME fK Ammonia. A new source 
^ ^dplmte of Amimmia has been fouiul in peat which exists in 
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immense areas in various parts of the world Tin* process I, v 
which Sulphate of Ammonia is obtained from peat is called t 1>.- 
Wottereck process. The patentees are the Sulphateof Amrimniii 
Company. Limited, of 171, Queen Victoria Street, London, K,(’ 
By this process tons of moist peat, e*juul to 200 tons 
theoretically dry peat, gave a minimum yield of 10 tons of Sul 
phate of Ammonia. The maximum cost was found to b»* L'.V* 1 
per ton. which is less than half tin* present market price, i*12 n.n 
per ton. The destructive distillation of peat produces paratfii.. 
tars, acetic acid and ammonia, which, after being separated, can • 
sold as commercial products.- (Kuitoh. ) 

Ski>:» tion <>b' Pn.Kov.pKA kok Wir/r I>i*kask. Kxperiim m* 
were commenced at the Kirkee C loveMinicut Farm, m ar IV'-m. 
in l!*o5. to raise a strain of fur (pigeon pea) resistant t * » tin* wnf 
disease of this crop. A numherof varieties were mlleeted u*: 
sown on a plot that had hern severely atleeted tin* previous y* n 
Nine of the.-e varieties, which showed promise, were resown ■■! 
the same plot in I hub. As tli** s»»d was taken only from j d . i n * - 
that survived the first vear and \vn. therefore presumably son,-- 
what resistant, a higher proportion <»f survivals was anticipat e 
in the second year. This was actually the case in seven out <’ 
tin* nine varieties, one remaining constant and on*- showiirj ■» 
decrease m resisting power Work will he continued wit if * 
limited rnimher of plants, and in a year «>r two it should *"■ 
possible to select individual plants that an* UU»|Uest innahlv P 'C 
taut to the disease. Selection work of this nature is a ci"i* 
tedious matter than *e|ertion for definite qualities such a- - or 
ripening. colour or tlm like, sine* it js necessary to n d* 
reasonably sure that the resistance to disease is inherent, and r|(, ‘ 
merely due to the parasite tailing t<> come m contact with 
plant. This is more ditlicult in the case of a soil borne db* i ' r ' 
such as wilt, than m others, as the deep «• of spread of flic hr ~’ ,s 
through the soil cannot readily be gauged As the pani-m r 
widely distributed in soils w hich have grown pigeon -pea regm idy 
and as it enters into the interior of the tindcfgrotiml part'. 
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„tli. r method of checkin.; it appears to he practicable than that 
|„.,v referred to Whether this will he successful cannot he fore 
iol.t at present, hut the experiments are promising so far as they 
IliWO gone. (K. J. Hvti.kh. ) 

Im-ax as A Fihkk (’Ror IN Hkhak. a Review- of a Report 
„k Mu. Km. Vavukkkkiskovk. Flax Expert. This crop has been 

'-'I""" e\perinieni a |lv (.„• s.-v-ral years in Ih har. The chief 
experiments have been conducted at IHi««.rk The c ultivation 
"I tlax on this , slat- in p.mr, and in I!iu 7 was .,11 an extensive 
v"iMi"i rcial scale. I he l'.'ti, crop was “iown under the direct 
supervision of Mr. \'and. rkerkove. who is a practical llav expert, 
(h- was enoaoed for a y. ar l.y tin Indigo Planters’ Association, 
helped by funds provided by tin Rental < b.vei ninent. 
Mr. \ auderkt i kove s report on his years work is reviewed as 
under 

N»f/ om/ Stttsntt. I h** value of a tin \ clop is largely 

i t • t in i iif * t 1 1 \* tin* eharm ti i <>! tic* soil ami of tic* s.iil moisture. 
Hi* 1 best market rates can only begot if tic* >tfius aiv uniform 
in 1' iiLrih. colour ami flexibility In Ik. liar tin* light san lv soils 
anil tic* heaviest clay * i 1 ^ will imt u-mailv product* a crop of this 
l’ 1 aiity Noils intermediate between tin >•* t w. » an generally host. 

i'Wt this depends upi ui seasonal oouditious. If tlu* lla>tha or 
1 lat liia rains in Keptemher-Oetohi r are good. fairly light high 
ii;tn ‘l may lie found suitable. If tin October rainfall is deficient. 
Inu dving ( »lay dike laml may probable he best. I ho im|>ovtant 
that the land should hold sufficient moisturo near the 
'' l n t-iei* at the time of sowing to <*■ eure even germination. 

( 'tlhmffttH' Klax ean »»njv he grown successfully in the 
season. |t ean fellow a monsoon orop whioh i> taken early 
!i “‘ l J 'tnl if hy ploughing and other tillage a olean friable seed 
'*‘1 for the flax is prodtieed befoi.* the middle ol October. It is 
* 1 1 1 k * 1 \ that tlax ean he grown on the same field oitonor than 
,v,| y fourth year. The land should ho in good heart from 
manuring. Direct manuring for this crop is not 
^ i^tihlc. KurojH'an experience indicates that a liberal dressing 
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to the previous crop of a general manure, such as cattle dung 
indigo refuse (sect), or oil cake would give good results. TLI> 
dressing should be at least 8 tons of cattle dinar or sect, or 1 iri!» 
a ton of rape or castor cake per acre (these are usually tl* 
cheapest manures in Keliarh 

Su'd . — There is no doubt that imported seed should be u-d 
in the first instance. Mr. Vatiderkerkox e considers that i{n>d..i. 
seed acclimatised for one year in France, Belgium or 1 1 « *1 bn 
may give the hot results. Then* K lion ever, dear evidence the 
Russian or Relgian seed imported direct gives good ivmiIi ■», .-m; 
that such seed acclimatised m India continues to give g.-d 
results at least for some years. The >red aeclimatisi d in India 
is smaller than that imported. A seed rate of rjo to ]f>u II- < ■ 
imported seed, or of Inn t<> td»n |}>s. of acclimatised seed per :ie|v. !< 
reijuired when both kinds arc of good germinating power, ’ll* 
seed should be sown in October or at late>t in tin* first week-: 
November. I. In* seed mav be broadcasted by baud or < I ri 1 ! • * r 
like indigo in wry narrow ••nw, and eould probably he \*ty 
e\pediti«'H>iv ami Miece^fullv >u\vn by the cheap hand b.m< - 
fbr sowing broadcast which i* so extensively d in "OWii^ 
clover and grass >e»*ds in Rnglund. It is best to »w in tic* « »]•' 

morning before tic* mid ilries up the surface moistme. 1 he 
should a.*» lar as pn>sil>|e be covered by light taking, afterw * ! * * - 

the soil shoual be ■‘lolled r ji »W |1 W it li Jl light log tin'dlh- I' 1 

moisture. llie.^»* operations are v**iy essentia) t « » even g' , i ,h ' ;i ‘ 
tion on which tie* Mims> m th»* crop greatly depends. 

\\ rt if i t>*f. Tic* land should bo s» » carefully tilled l"! ,,! ' 
sowing that httb* weeding will be required afterwards. M c *« 
weeding wln-re necessary is rs-ent»al. A hullock hoe criimO 
mod. Tic* hand weeding should be d«ac* when tlie seedlimj- ;ll ‘ 
small. Winn tic* seedlings an* time inches high, it doe-' im-e 
harm than good on account of the damage done by tramp* 1 - 
Clcan sf’Cf | should la sown to avoid as far as possible the no-'l f> ! 
weeding. 

Mfth'rior, und Ji*t t rr.ifihf/.- 1* lax in Jh bar is usually a J" 1,! 
months ciop. It m aches maturity for fibic when the th' 1 
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|„,|N Irnvo fairly set. At this stage th.- amount of seed obtainable 
i> 'Hiall, but the quality of tin- fibre is superior. Tim usual signs 
"f ripening an- that tin- sti lus begin to got yellow, that the 
l„;tl,"ii leaves of the stems become yellow ami begin to drop off, 
ainl that some of the bolls contain see, Is wlm-li are beginning to 
m l brown in colour. In an uneven |je],l these signs may appear 
in patches. \\ hen tln-\ <|o appear, tie orop should he uprooted 
natch by patch, immediately Tie Indian c.s,|y knows how 
t ■ 1 do this Work because be is aeelist.mied to it with other crops. 
The roots should be shaken five of i a rt 1 1 and the stalks laid 
!h - Tti\ in row> * >r “ ^uatln and allowed t<* «lrv t< »j two or thmc 
u;iv>. Tin- crop >lmuM tip n |... ti, , | intn sheaves. 

[| pi •»lh|i\ till' eoai*M* ;ilK 1 tin* , tip- l«»|p_f alld short stalks should 

Tlr, i in M p.initt' >lnav» >. This In ]p> in •!! i i ilT tin* < litr*-r*-iit 
■ jUa! it i» > <»l iihiv wh» n it A 1 m i i i lt muu 1 i* d. Win n it I y dry. 

r lit emp should !■< earmd to tin- thmdiin*.: tl< >• *i in ord«*r to separate 
tln-ittl !>v I »• -;it i MlT lli<* sh< aw> with ^ t i * * k ^ • *r l«y !»• ating them 
•ilt ,l liut’d lionr. Tin •>< t d < an l».* rh-am d l»y wind in t ho 
•'idmary wav. 1 hily tin* h» >t >, * d si »u 1» 1 i •* * k< *| >t tor sowing. It 
‘•an 1 m- >at»-ly stond in tins or vImmi! < artin n wan- i-'t'i'ffu It is 
u* i ' s >arv to pititi vt tin* M i d against wi-»\iUand absorption <>t 
iii"hturi i whifli ••utiM* great | t) ^ s | t , tip. -miniating |»»iv« r. 

(J't'ihtif. I hr vharart» ri>t ir> .*t gi.ud t ju;i] if v in flax am 
■'Haight yellow slrnd«*r shins, small whit** i’<mt\ \* ry bw branches 
■nnl ]»otls, .small, soft l.-avrs whirh aiv tar apart, stems flexible 
,j e\;irds tin* root and ‘J* to :><» ineln-s long b, tuvrn root and t op. 
Any kngth less than I s inch* -s of unbraneln -d stem is useless 
' v * n ['I l n r tow. ( Yiursr fibre of low market vahn* is got from flax 
remains « rnm too long. which braneln- out freely and from 
tin- si niii halves do not drop off wlnn matured. A variety 
W|! ’i ! hi-se eharueteristies yirlds s«*. d frerly. Tin- characters refer- 
1( 'i !u in this para, should hr specially studied in seed selection. 

—There arc several systems adopt eil in kuropo, r?;,. 

(I) River retting. 

(-) Dew retting 

(*I) Stagnant water or “ blue retting. 

13 
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(4) Tank retting with underflowiug water. (Loppersiun, 

patent.) 

(5) Tank retting with washing system. {(_■. Vnnst<>> : 

kistt* patent. ) 

U and a) art* imitations of river retting. 

The flax expert found I ami • > unsuitable to India ai 
found it inconvenient to 1 1 v the others. lie decided that it v.. ; - 
best to use ordinary indigo vats. 'Hie vats ^li< Hilt I he lo.u j» 
with sheaves on end as eveidv a> possible, a second laver 
placed above the first in the sunn* way, and both kept in posit i« -■ 
bv a close layer of bamboos <»n the top ; cross beams I or .» P-. * 
apart are rigidly kept in posit ion about a foot ahow the load--; 
flax. Water is let in until the rising tlax reaches tin* rigid brain- 
Tht* water should cover tin* tlax. Tie dissolving of’ tin gunm <■ 
the flax causes the water to become dark brown in colour : w! - 
the water becomes too heavy laden with dissolved matter. »i,< 
retting bacteria eannot I i \ in it ( 'oiisripmntlv the brown w it- 
is let out at the bottom of the vat. Kr* , *h water is let in at ti.* 
top until the etHm-nt water b*cnmes fairlv i-Iear. If t h i- i i * - ; 
water gets also brown m eolour. a portion mav also have o* h - 
renewed before tin- first retting is complete. (lenerallv. roar*' 
straw which is stained bv bring fml id the field ean hr j < ■ t t » » : 
quicker than straw of better quality. Tin- warmer tin* water r. 
the (juicker the retting i- accomplished Tin* best temperaim* 

is between tJ4 and 7.> K Water at 80 l*\ is iml nnsintabi*. 

but at {#0 b is risky for good results. It takes s)\ to ten dav*- ' 
ret the best quality of fibre. ffn* process considered comp .* '• 
when the bark and fibre laver cracks slightly bv pressing the ~ - 
between tin* fingers. 1 In wafer is tin n drained off and tin 
is removed to tin* open to dry, great run* being taken in ham! 
it whilst wet to prevent damaging the tender fibre. When d: 
is again brought to tin* vats and again loaded n> before W 
the water gets brown, it is allowed to run off and clear wnt»-i 
in fora few hours until the retting is finished The test i- 11 
break a stem in two [daces and draw out the fibre between t; 
two points If it cornes out very easily, the retting is comp* 
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noth-', 


Tl "‘ r,t,i "~ ‘"'I <lryin- in i,., tween is to 

injii'iVf tli* - <|iiality aii<l .-oli.n,- ot'tln- tihn- l.y l.kwhing in the 
-in, .,n,l expo,ur.- to tin- air. I{. tr in- i, ,1.,,,.. | n Behar in 
ti, i oI.I M,asoii as th.-t. n.|M-.atur.- „f tin- water is then usually 
pi'i ri^ht. 


Ih tfiitff j In* i s * it flax ,u* 

•*. preferably to ora-> land. to *li v. 


>>w h'th.ivt.ri to an open 
Ka«*h 'le af is divided into 


tlm ‘ r I ,arts I'^rt i> bound at tie* top end and 

>pn ad our at tin* Kottoin ,-iid au.l ]. o-t t } l( . -r r «, ui irl i n the 
' li;i ! M ' n| 1 r ‘ ,n, ‘ 1 ^ ' at*- * uiii' d in-ide out next day and 

tu-tin - t up to dry. tin* winn. ohj. e? h< mo to « \pos,- to til*- >nn 
lh, ‘ ar - f h'- '**•»»•-. that tie y may dry and }>N-a«*h thoroughly, 
w li*n ''oil! j dot »|y dry. tie flax dmuld h- t i* <1 up into mat bundles. 
■ |<m^ f all tli*’ loot end- a- *\« n t** pi»v«nbj«\ 


/> *■* o/ ( a ii./, I lit" !'>'!!'!<!' in ] *.t — i ulT tin* flax in wot *\on 
: Unit ll!' I ft W eell t\V<i <rts u| flut'd SI ■ *11 P»II«TS. These h| * ah fh*> 
■‘V"'“lv part »t flu* -1* in and «i“ lea damage th* fibre. Breaking 
f-unlitates '<‘ut ‘dnnij. A hand- power ina'dim*’ w illustrated. 


I >: afm X \ I V A 


s> A ■»*Mtt*diinj ina* inn* rats ■ worked by manual 
! '"’ 1 p'^ver or a number -an h. work'd t:<«m * power -haft Tin- 
'■"ii't i’u«'t ion i' ill tln'ii It to d« vuhr - ■ i |o h »rd w o.>d blades about 

• :,|t 'h thick, fixed like the sp.»k* - of a , art whe* I <*n a hub 
’ "'"h'-at a hiijli tat*- of -p« • d <m a -halt. In revolving. they 

• '»>> r lo>*' to a hard-wo*.d board tivd m an upright position close 
r ‘’ fh‘- revolving blade* 

In tin- l«.ard tie re i> a dit I hrouoh tin* 'lit 1 1 1 * * flax with 
1 ll nu o n p is p a .sM’d in and withdrawn in handfuls first, one *-nd 
,,} bi" handiul and then the other The pioccss is repeated until 
til t* is b*aten clean in scutching, a considerable amount of 
!l> ! ' pr*)ihte* d. winch has to he s. parat« d from the ch ain'd fibre. 

^ 1 Icam-d fibre is graded accordim* t*» *|iialitv. twisted and 

deftly into bundles The seuteluiSi: dnuild he done before 
h ‘lax become* over dry and biitth* in Rebar tin' eohl weather. 
^ n vein her to 1st March. i> the best time Mr Yanderker* 
has been able to tram ordinary coolies to do the work 
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expertly. A foot-power scutching machine is illustrated. (T'l*n * ^ 
XXV ami XXVI.) 

liuhn'f. 1 hr rlraind tihn* is careful I v i^r;u 1 » m 1 acrordiii" !■« 
ipiality. harh ijradrd 1 « *t slnaiM hr halrd srparatdv. This work 

IV<|llilVS r\pmt k III »wh dm*. I hr hairs Inf slupIhrMt a IV * ■< i\ i ■ 1 a « | 
with ^mmy ch»th. ami « adi should hr dUtiurti vrlv inarkrd, t- 
tlcnotr tin- *jiiality of tin* H It* w hii-h it mutant- Thr mark. > 
ratrs vary larm-ly. Thr \oy U>t • jualitir- of* tla\ aluav- n.ii 
niand wry hi^li prio •>. 

H* salts nj hhi.'.rxiL K.vp* n,v* lits. Thrsr indirato -*> };,■ 

that tla\ i* likdy t*« hreomr a paying: nop mi a ronunnvial -ri!. 
in Hrhar. Tin ta r 1mm an an» i.}’ tla\ i- < stim an <1 t- 

fn]loU> 


K- 



< ’■ : : t i\ it |*V 

3. >- 

i t r r ’ m - 

5 IL-tf r. „• 

* . S. -a* :r i • » - 1 \ ■ f 

7. Sli 1 1 n**- r» r 
s. M : - elUii**" .* 


lit - 

l« 11 " 

1 | n •;»; n . 


N-» 


7 i a 


f nturr irnrl, j hi* * * \ pn munt a I p -nit s hav** hnii soriirmn i: 

1 1 1 that Mr \ afalrrkrrk«»vr ha> la i n njoam*d for a ti-nn of v- w 
I h» r\|)rnnirn?a| Work which has \vt hr i|n|i*- rover* a v 
tirhi It will induilr thr Nstni*' of oi) indigenous and < • 

\ at i* t ir>, |//J arrlmiat izat i « »m of improved sr« il, (r) plant-to j a ! 
srlrrtion of seed, {'!) soils, fr) rotation, ( / ) cultivation, (7) mat; 

\ inrlinlino its own sort water), and (A) retting method*. I )• 1 : !i 
stration will la* inadr to show whether thr mop ran hr prod ;-'" 1 
profitably in other parts of* India and is within the me* 1 
ordinary cultivators. Tin- host nu t hods of haljng and mark oml 
tlir rrop will U furthrr examined- Kuitok. ) 
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Lu ( Yi.nv.vi !• »n in I mm x. ( 1 ii'iiaii Trade Journal, V..I, VIII. 

N->. i »■:.) 

! HK chief factor III •>U«' 0 ’ >M 111 Lao production ||f. s in til*' 
inipn»\ in^ and ‘•v>t« ihati/iii^ of r h.- >-uh ivaf i< >n. When **x j i^ri- 

- in • ■ ha* >hown which rif.- suits tf jT ain locality I **.-> t. efforts 
dv>uld 1 m- mad** t<i ■ -tal'h'}i i i-^ular ai ea* of ruppjrc. either from 
' • * < 1 "f <*unin^\ t • * \\i»rki*«i .<u ;m 1. finite rotation. Various 
M'f- > nr*- j t a 1 »l* * f<»r | /it- aU'»n, » 7 . 1 d/m< > t<tlh •»*.* ( Arhar 
hoi in A'siiu. - in which tin* L m Lac »ij tli" l > ro\in<v is pro 

Tlii' tp «* too has i • « u toimd \»tv U'rful in inoculating 
■’ll* r tri » s such as Pijial. lo r. ■ t< fin- cost of* i‘ult 1 vat in<r l(Hi 
'n.^.siy, of Kumuu 1 >,/,/. oL co f n, /70) is Rs. la, ami .it lowest 

- Minute this ought to produce • > md>. “1 Lac (lu st orange shellac 
i s niadf from Ktismn Lae) Tic pn - nt price of Lai* is Rs ho a 
‘came! thus, tic ro is a go. *d iiiargm for profit. Inoculation of 
1 'f* " «1 Lae should always be from dm>* wood to l.-ss dense wood. 
A nmist situation inessential hu* successful Lac growing. 

Lac was produced in former tunes on account of its dveinc 
fialities, ic>\v its \ahc lies solely m its resimais properties. The 
"id method of collecting, which was suitable when 'dye* was the 
'Tr l object, is nowadays harmful, giving a material of dirty and 
i“ 1 quality. < )n account of tie- extensive use of shellac in 
’ =* ' trical works and in the manufacture »>| gramophone records, 

! ■ the price of Lac has risen from Us la to Rs hi) a maund. 

! ■ those interested further information may be had from Mr. 

hhinos ■* \<»te on Lac Insect IV. Watts “ Lac and Lac 
h-iUstrics (Agricultural Ledger LX of litOrjand Indian ! rade 
,[l i! Hal, Vol. J t pages |o*J and r,\7 ; V«»l. III. page 21M ; Vol. IV, 
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pages 9, :$<m\ ; Yol. V, page 19: Yol. VI, page 7;|;s 

(W. Roberts.) 


Lift Irrigation. Hy Alfred ('hattkrton. 

In this pamphlet, specially written for the Industrial ( \ (!l - 
fereiice held at Surat, Mr Yhatterton denionstrnt< s the rtfi.'i* !;, v 
ot oil engines and pumps over indigenous water lifts for irrigating 
l his pamphlet is written in a simple style suitable to the in t *•] li 
genee of ordinary reader-. He mentions the difficulties prevent it,.- 
the wide- spread use o| oil engines and pump-. He admit- i! ; . 
cultivator in India is generally poor and lack- mechanical ski;! 
As it is not within the means of rite cultivator to pay R> -gone 
the minimum cost nf a pumping installation, In suggest- the 
< o>venmieut should purchase oil **ngim- and pumps and nuk 
loans of these on the security of tin- tanners crops. Owing f 
tic* limited mechanical -kill of the ryots. Mi Chattertoii m-i^ I 
ei’s the centrifugal pump urn-t -uitahle. It i> extremely dn,:*!. 
and fairly effieirnt and an he had at a v»-rv moderate j .» . 
Still, there j> h hiitlnr ditlicultv to contend with. that ?L- 

supply of water -hotdd regularly be not h--- than in.oon ■; 
feet a day for the greater part of tin* year. Mr. < diatt* ! t i . 
troin hi- experience in the Madras ihvddeney, *av- that 
quantity of water can he easily obtained in the coast di-tr:- ^ 
in the beds and along the margin- of m my river-. Ifth> 
engine- and pumps are generally to replace native contriv e 
for lifting water, a preliminary survey of -uhterrancau \\ t ?,! 
should l)c carried 4»ur in all part- of India and tin* result- -lr o:*l 

he made acci ible t.i all eidri\atois. (KnrroR. ) 


Cim.--- Fertilization n r Sr*, a in an k. p*( , anc Sugar or Ik ’ ' 

In a recently issued pamphlet, entitled ** (juje Sugar or Ik ' 
written by Mr. h I. Scard, k ir., the writer gives a resum "* 
the advantages nf the new system nf cross fert dilation of deb 9*’ 
varieties of canes over the older system of needling ' n *' 
selection 
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r “til rmmtly prop action of cam* Iron, seed was not 
of. but recent researches have shown that although 
cultivation diminishes the fertility of the seed, it is possible °to 
rai-* canes therefrom. This rcdisen\e,vd power is now used to 
wise » t,w varieties, which till reivntiy could only be done by 
(-aivlul selection. The tendency of the cane to throw back to its 
original parents is shown very forcibly when it is grown from seed. 
The dozen or so of new varieties now cultivated in the West 
hi<li» > have no doubt h< » n I* -oted 1 1 1 »r » » hundreds of thousands 
of seedlings. Heeontly. Imw« \« r, < lia\e be.m made to cross* 
fnilizc known botanical varh-ti— . until lately thought impossible. 
In this way much labour will be sud and the linos of work will 
in future be much nimv definite. though the tendency to atavism 
will Uo doubt eatlse m»||,o troubji . (\\ , UhUKKTs.) 

FxIKUIWKVT'* Wim t . '.Vt.i ICM ( VNAMlhK. 

In the February number of the “Journal of t ho Board of 
A gi multure Air. A. I) llall d< scribes some experiments carried 
<lUt at Knthamstead with tin* ik w nitrogenous manure. Calcium 
I yanamide. 

Hie object of these teM* was t u find out (o) whether, in 
MrW °1 its hygrnscopieity. it eould be Moved under ordinary 
<*oiidiiiniis in bags in a manure store ; [h) whether there is any 
-lanoti' nt acetylene gas being produced from unchanged Calcium 
[ a, 'bi'Ie remaining in the manure ; (/) whether there is any loss 
l{ J'itilizing value when it i> mixed with other manures, particu 
1 . Su |»rphosphate. From a sample of ordinary commercial 
I il'iuin ( yanamide containing 17 -i per cent. ot Nitrogen, small 
f Kei 1 1 , j'. s were ( a ken p spread out on watch glassns, and placed under 
1 bell jar over water. Two watch glasses ware withdrawn 
a, t 1 one was weighed in the wet condition and the other 
lMi :,i fbc steam oven, and 1 lie amount of Nitrogen in each 
M,ln r determined. It was found that in a sample which had 
vlu <H>7 jHT cent. of moisture the loss of Nitrogen was only 

l) ;;‘ . . . 

' ' r vent. To ascertain tin gam m moisture under practical 
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conditions, a bag containing' a known weight of Cyanamide w,-e 
placed on the floor of an ordinary manure Imhisc. After jl 
months, it had only gained a per cent, in weight dim to nmistui- 
so the loss of N itrogen in this case would he imperceptible. 

Tests were also made to determine tie* amount of h- 
Calcium Carbide in the Calcium Cyananiido. On*} samph- w.i* 
found to contain U u48 per cent, ami the other O’Utjj per c* -if. 
*|uantiti*-s which an* negligible, as the amount of inflammable : . v 
which could he produc'd would be infinitesimal. 

Superphosphate, being the only manure containing In *- ,i : 
m «{imntitv, was >»-b-cted to try the dlv-t of mixing w;w 
Cyanamide. Thr* ** separate l*»t> «*f Superphosphate, each 
« cut., were taken and mixed with 1 I lb>.. -- lbs., and I 1 1C 
Cyanamide n ->p*-ctiv*dv. A considerable amount "t heat 
generated, due t<> tin* slaking of free line* in the ( yanuimd* . ; .* 
no urtensivc ga.se ^ w-n- given <>tl, although tin* operation 
mixing was rendered ituph-asant .it fir>t by tie; extreme «iu>un- — 
of the (.'yanamide. In another n-^r, water was sprinkled m, ' 
iieap while mixing ua- going on, and this kept down tin* 
and considerably reduced the temperature. Samples from 
mixtures wen* taken and analysed. It was found that l h« 1 • v. c 
no Nitrogen lost, any ammonia that is generated on tin sialv-- 
of the lime b**ing fixed by the Superphosphate ; that in a inixtt;:- 
of 1 pai t Cyanamide 1 4 * a |art^ Superphosphate all the w iM 
>'duble phosphate is converted into dienleinm ph'^Mut* 
insoluble in water hut soluble in dilute citric acid ; and that w) 
little change to triealcium phosphate is brought about, 
lo>s of fertilizing value is very slight. 

Mr. Hull concludes his paper as follows : — 

“The net conclusions from the above experiments nr tet 
Calcium (’yanamide, ns now manufactured, can In* stored ,4 
reasonable time under ordinary conditions without dang r 1,1 
sensible loss of its fertilizing properties* ; ( yanamide can a " |! 
mixed without difficulty or loss with Superphosphate, the 
ing mixture being as easily handled as any other artificial m* r u|r ’ 
(A O. Bikt.) 
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rm.iZATioN ok roND mui.— (“ Journal of tin* Hoard of Agriculture," 
Xovi'inbiT, 11M7.) 

I’" 1 " 1 111,1,1 ,s w ' -11 «„i z ,.,l liy practical nu n as boiit£ of 

jrr.-al value when* it is easily ace. ssible. The analyses of different 
Siimi'les show it to h.- very little li. lii i in plant food than oootl 
soil. Probably the oo,,,l effect is dm- mote to physical causes 
than actual tu-tiiuital value. It has hieii fotmd of ofeat use for 
fruit trees and is nuieh used in tin Kew lh.taiiieal Card, ns for 
this (\\. liuiiKur-.) 




NOTICE. 
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hnr..iii.;l. V y and the like. All eijutriliutioii.s should he sent to 
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